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Wrtson OrniTHoLocicaL Crus Liprary 


The Wilson Ornithological Club Library, housed in the University of Michigan Museum 
of Zoology, was established in concurrence with the University of Michigan in 1930. Until 
1947 the Library was maintained entirely by gifts and bequests of books, pamphlets, reprints, 
and ornithological magazines from members and friends of the Wilson Ornithological Club. 
Now 2 members have generously established a fund for the purchase of new books; members 
and friends are invited to maintain the fund by regular contributions, thus making available 
to all Club members the more important new books on ornithology and related subjects. The 
fund will be administered by the Library Committee, which will be glad of suggestions from 
members on the choice of new books to be added to the Library. Harold F. Mayfield (2557 
Portsmouth Avenue, Toledo, Ohio) is Chairman of the Committee. The Library currently 
receives 65 periodicals, as gifts, and in exchange for The Wilson Bulletin. With the usual 
exception of rare books in the collection, any item in the Library may be borrowed by members 
of the Club and will be sent prepaid (by the University of Michigan) to any address in the 
United States, its possessions, or Canada. Return postage is paid by the borrower. In-_ 
quiries and requests by borrowers, as well as gifts of books, pamphlets, reprints, and magazines, 
should be addressed to “The Wilson Ornithological Club Library, University of Michigan | 
Museum of Zoology, Ann Arbor, Michigan.” Contributions to the New Book Fund should 
be sent to the Treasurer, Burt L. Monroe, Ridge Road, Anchorage, Kentucky (smal! sums in 
stamps are acceptable). A preliminary index of the Library’s holdings was printed in the 
September 1943 issue of The Wilson Bulletin, and each September number lists the book | 
titles in the accessions of the current year. A brief report on the recent gifts to the Library 
is published in every issue of the Bulletin. 
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Tue Witson BuLtetin 


The official organ of the Wilson Ornithological club, published quarterly, in March, June, September, and 
December, at Baltimore, Maryland. In the United States the subscription price is $2.00 a year. Single copies, 
50 cents. Outside of the United States the rate is $2.25. Single copies, 60 cents. Subscriptions, changes of 
address and claims for undelivered copies should be sent to the Treasurer. Most back issues of the Bulletin 
are available at 50 cents each and may be ordered from the Treasurer. iy 

All articles and communications for publication, books and publications for review should be addressed to the 
Editor. Exchanges should be addressed to the Wilson Ornithological Club Library, Museum of Zoology, Ann 


Arbor, Michigan. 
Entered as second class matter at Baltimore, Md. Additional entry at Ann Arbor, Mich. 
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WILSON ORNITHOLOGICAL CLUB NEWS 


The Tenth International Ornithological Congress will be held in Uppsala, Sweden, June 
10-17, 1950. A program of papers and excursions is being planned by the Ornithological 
Society of Sweden. Details may be obtained by writing to: Tenth Ornithological Congress, 
Uppsala, Sweden. 


A federation of 17 local bird clubs in New York State was formed at an organization meeting 
in Amsterdam, N. Y. in October, 1947. The first annual meeting was held November 13-14, 
1948 at Rochester with an attendance of 125. Dr. Gordon M. Meade was elected president. 


An International exhibition of Nature Photography will be held at London, England from 
March 17 to April 3, 1950. Information and entry forms may be obtained from: Miss Phyllis 
Barclay-Smith. % Country Life, 2-10 Tavistock Street, Covent Garden, London, WC2, 
England. 
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THE PRESIDENT’S PAGE 


Wilson Club members who consider themselves amateur ornithologists are 
strongly urged to make contributions to our knowledge of bird life. Though 
they may not realize it, they are quite capable of adding substantially to existing 
information. Too often the erroneous notion prevails that any contribution, to 
be important, must be based on weeks of concentrated study, must deal with a 
rare species, and must involve an expensive expedition. Actually, a worthwhile 
contribution can be obtained in a few hours of observation on a common species 
near home. 

Among the dozens of gaps in our knowledge of common birds, the following 
are mentioned specifically in order to demonstrate the variety as well as the ease 
with which they may be filled. 

Length of incubation period. The exact length of the incubation period is 
definitely known in relatively few species. By noting when incubation starts 
and when eggs hatch, the period can be measured by counting the intervening 
hours. 

Length of nestling life. In only a small number of altricial species do we know 
the exact number of days spent by young birds in the nest from the day of 
hatching (usually called 0 day). The time involved can be determined simply 
by marking each nestling at hatching and visiting the nest at frequent intervals 
as the estimated day of nest-leaving approaches. 

Daily activity rhythms. We have only scattered data concerning the minute to 
minute activities of wild diurnal birds from break of day to dusk. When op- 
portunity permits, the movements of individual birds can be followed and 
recorded in detail with special attention paid to periods of feeding and sleeping. 

Size of clutch. Much information is desired on the number of eggs in clutches 
of different species and the external factors which cause variation within species. 
For example, it is believed that smaller clutches are laid at the end of the season 
and that cold weather reduces the size of the clutch. Upon finding nests with 
eggs, a record can be kept of the number finally laid, the time of the year, and 
the average weather conditions that occurred during the egg-laying period. 

Where diurnal birds spend the night. Our knowledge of where day birds roost 
at night is very meager. By watching the movements of individual birds as 
darkness approaches, it is often possible to discover their roosting sites. 

Water requirements. Apparently some species of birds drink and bathe, while 
others drink but do not bathe, and vice versa. Amateur ornithologists who 
maintain bird baths have an excellent chance to find out how different birds 
use water. At present we are not certain of the water requirements of the major- 
ity of species. 

Members desiring further instructions either in following the above sugges- 
tions, or in pursuing problems of a similar nature, may obtain them by com- 
municating with Dr. Charles G. Sibley, Chairman of the Research Grant 
Committee, Museum of Natural History, University of Kansas, Lawrence, 
Kansas. 

OLIN SEWALL PETTINGILL, JR. 
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ROLE OF THE FAMILY IN THE FORMATION OF 
GOOSE FLOCKS 


WILLIAM H. ELpER AND Nina L. ELDER 


HE organization of birds into flocks must have intrigued man since time 

immemorial. One who sees a wedge of geese emerge from the gray murk of 
an early morning is impressed by the strength of the bond which holds the 
birds together. But the nature and meaning of that bond has not yet been 
thoroughly explored. 

Our purpose in this paper is not only to draw together the scattered bits of 
evidence concerning the nature of the bond holding the members of a goose 
flock together but also to add our own observations indicating that the flock is 
a family. We wish to point out how this information may possibly be used as 
an index of annual fluctuations in productivity. Finally, we wish to explore the 
possibility of using counts of small flocks of geese, made after the open season, 
as a measure of the hunting pressure sustained by the population. This study 
was suggested by Arthur S. Hawkins. To Aldo Leopold we are indebted for 
generosity with his data and for the stimulation of his advice. Part of the data 
we gathered while the senior author was an employee of the Illinois State 
Natural History Survey. 

The significance of the organization of birds into flocks has been questioned 
and discussed by many writers, among them Huxley (1916), Allee (1923, 
1931: 342), Sherman (1924), Leopold (1933: 119), and Darling (1938a: 81). 
Trowbridge (1914) has postulated survival significance for the echelon flight 
pattern shown by migrating flocks. 

The question, “Is the flock a family?” has brought comment from many 
observers, especially those interested in waterfowl. Alpheraky (1905: 2) states 
categorically, ‘‘Geese pair for life, i.e., they are genuine monogamists, and 
both parents show equal solicitude for their progeny . . . from individual pairs 
or families of geese (broods) are usually formed considerable flocks, the mem- 
bers of which carry out their wanderings and migrations together.’’ One wishes 
that the nature of the evidence had been explained. But Alpheraky’s state- 
ments have been confirmed in part for the genera Anser and Casarca by Hein- 
roth (1911) and Lorenz (1935). When Pike (1902) killed 5 from a flock of 6 
Bean Geese he found them to be an adult pair with 3 young. Darling (1938b: 
28), speaking of a large flock of Barnacle Geese, makes the following state- 
ment: ‘“The birds rose in a cloud into the gold of the dying sun, and we could 
see through our binoculars that the string formation of what I believe are 
separate families, was kept within that great concourse.” Witherby (1939: 
181) reported that Grey Lag Geese also appeared to be still in family groups 
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in spring. In passerine birds, flocks of some species may retain families as 
entities (Whittle, 1926), while in other species, followed by means of colored 
bands (Butts, 1931, Odum, 1942), flocks were found not to be composed of 
families. 

On the North American continent we have a splendid opportunity to watch 
flock organization, for in several of our species of waterfowl the young may be 
clearly distinguished by their plumage. McAtee (1924) mentioned that he had 
seen hundreds of families of swans, their composition being easily distinguished 
—2 white-necked birds accompanied by 2 to 5 gray-necked ones. Bailey 
(1928), in observing Lesser Snow Geese (Chen h. hyperborea) on the winter- 
ing ground in Louisiana, found that each huge flock seemed to be made up 
of family groups, “...instead of a great band of individuals, it was com- 
posed of hundreds of groups of 3, 4, 5, ...”” Again, Bailey and Wright (1931) 
noted that in dense flocks observed in the same region “. . . the dark colored 
young were numerous (in fact, the big flocks appeared to be formed of family 
groupings)...” Rowan (in lilt.) has noticed the same phenomenon in this 
species in Alberta. The same groupings have been observed in the Greater 
Snow Goose (C. /. allantica) by Howard (1940), while McIlhenny (1932) has 
given us a careful description of the behavior of family groups in Blue Geese, 
strongly indicating that parental care and defense of young are maintained 
on the wintering ground. 

In the genus Branta, young of the year cannot be distinguished by their 
plumage unless the bird is in the hand (Elder 1946a); consequently, evidence 
concerning the persistence of the family group is more difficult to obtain in 
this genus. Most of our general works on birds state that Canada Geese (B. 
canadensis) mate for life, that the young migrate with their parents, and that 
the flock is invariably led by an old gander; but none, as far as I have dis- 
covered, presents any supporting evidence except what could be adduced 
from captive birds. 

Occasional statements by early ornithologists give evidence of family groups 
in wild Canada Geese as shown by their behavior. Mackay (1896) says that 
when a flock alights on a pond it breaks up into families at once, “each gander 
and goose with their young keeping together, the gander leading.’”’ Bishop 
(1901), Phillips (1910, 1922), Miner (1923: 114-115, 121), McAtee (1924), and 
Trautman (1940: 96) have witnessed similar behavior. One who spends much 
time watching geese sees convincing examples of family bonds persisting in 
winter. Once we watched 4 Canada Geese feeding together and moving slowly 
through a large, loose flock of the same species resting in a winter wheat field. 
Two of the 4 birds carried our colored bands, showing that one was an adult 
gander, the other a juvenile goose. As the group passed very near to other 
geese they received the usual postural and vocal challenges. The red-banded 
juvenile and what was assumed to be her sibling invariably gave way to any 
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challenger, while the other 2 birds, one of which was the banded adult gander, 
advanced to meet the challenger in every instance. 

On 2 occasions while we were stationed at Horseshoe Lake Refuge 
in southern Illinois, small groups of geese wandered into deer traps operated 
on the island. In each case cloacal examination (Elder, 1946a) proved that 
the group trapped together consisted of an old pair and 2 or 3 young. More 
than once Phillips (1916) observed the killing of an entire small flock of Canada 
Geese at a shooting stand in Massachusetts. Here again, the flock was found 
to consist of an adult pair with several young. Jack Miner (1923: 121) cites 
an instance of a small flock of geese caught and banded by him in one group, 
and later shot in one group, the bands all being returned to him. 

Another convincing line of evidence supporting the belief that goose families 
remain intact during migration is supplied by the many instances of badly 
shot up flocks circling and returning to the spot where their companions had 
fallen to the guns. Bishop (1901), speaking of Canada Geese in North Carolina, 
states ‘‘...if both old birds are shot the young will return to decoys, but if 1 
old bird escapes it will guide the young to safety.” Phillips (1916) records the 
same behavior of Canada Geese in Massachusetts and believes that the return 
of the remaining birds in the flock is due to sudden loss of leadership with the 
death of the parents in the first volley. This behavior often enables the gunners 
to bag an entire small flock of geese. Bent (1925: 219) records the same be- 
havior in Canada Geese, Black Brant and Emperor Geese. 

The evolutionary significance of the flock as a family unit is brilliantly dis- 
cussed by Mayr (1942: 242). Basing his conclusions upon the work of Heinroth 
(1911) with Anser and the unpublished notes of James Moffitt, Mayr states: 
“Geese are among the very few birds in which the family does not break up at 
the end of the breeding season, but parents and the young stay together for 
nearly a year. They migrate together to the winter quarters, they spend the 
entire winter together, and they do not separate until after the return to their 
nesting area.”” He goes on to point out that as a result of this social segre- 
gation and geographic isolation there is extreme inbreeding of small popu- 
lations, concluding that ‘No other arctic or subarctic bird breaks up into so 
many pronounced races as the geese.” 

Since Canada Geese tend to move in much smaller flocks than do Blue and 
Snow Geese, it is easy to make accurate counts of the birds seen. One of us 
counted while the other recorded every small flock that passed; we thus tabu- 
lated flocks both in migration and in local feeding flights. One group of counts 
of flocks engaged in local flights at Horseshoe Lake Refuge in Illinois was 
made before the opening of the hunting season, another after its close. Counts 
for each period were tabulated separately so that the percentage of flocks of 
each size could be plotted graphically (Figs. 1 and 2). 

Upon a more thorough perusal of the literature we found that Phillips 
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(1916) had gathered similar data for the same purpose some 30 years earlier. 
Because his paper was not cited by any of the authors mentioned in our re- 
view of the literature above, it seems apparent that the title of his paper, 
“Two Problems in the Migration of Waterfowl,” so obscured its content that 
it had been overlooked. We therefore take this opportunity to present his 
data again (Fig. 1). In all graphs, flocks numbering more than 20 birds have 
been excluded because of the difficulty in getting accurate counts of larger 
flocks. 

Of nearly 300 flocks of Canada Geese counted by Phillips (Fig. 1) as they 
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Fic. 1. Size of Flocks of Canada Geese in fall migration. 


passed over his shooting stand in Wenham, Massachusetts, by far the greatest 
number were small groups of 5, 6, or 7 birds or approximate multiples of these 
numbers. Hundreds of brood counts made by Williams and Marshall (1938) 
establish that the mean size of a clutch in this species is between 4 and 5. This 
fact supports Phillips’ conclusion that ‘It is hardly necessary to state that the 
apex of this curve at 6 or 7 represents the average size of a family of Canada 
geese...” 

When we plotted the counts of the 114 small flocks which we saw in mi- 
gration in Illinois (Fig. 1), we found a surprising similarity between Phillips’ 
curve and our own, not only in the peaks representing the one-family size 
flock but also, apparently in the rest of the curve. Whether or not the other 
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peaks have real significance we cannot say; but it seems highly probable that 
they rag aggregates of 2 or more families. If this is true, the smaller the 
flock (say, 5) the more likely it is to join or accept union with another flock 
hence acanaiiies for the peaks at 10 and 15. 

To discover whether the extreme hunting pressure and unusually heavy kill 
of geese at Horseshoe Lake, previously reported (Elder 1946b), were reflected 
in family or flock size, we made a large number of counts before and after the 
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Fic. 2. Size of Flocks of Canada Geese in local movements. Pre- and post-season refers to 
counts made before and after the hunting season, October 15 to December 13, 1942. 





shooting season. The broken line in Fig. 2 shows the distribution of more than 
3,200 flocks counted before the season opened. Again, a sharp peak is found 
at the family-size flock of 6. 

In the 618 flocks counted after the close of the shooting season (Fig. 2) 
we see that the family-size peak has shifted from 6 to 4. That this change 
indicated a great loss of young geese due to shooting was confirmed by a bag- 
sample of 761 birds containing 5 juveniles per adult pair. In contrast, among 
the 1,028 geese we trapped and banded, mostly after the hunting season had 
closed, there were only 3 juvenile birds per adult pair. (These adults undoubtedly 
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included some 2-year old geese as yet unmated and with no young—c/. Elder 
1946a). 

Another distinct difference in the curves presenting pre- and post-hunting 
season flock counts is the sharp increase in the number of pairs seen. We do 
not believe that this is due to pair formation prior to the spring migration, 
but rather to an increase in number of pairs that had lost all of their young 
during the fall season of heavy kill. 

After 1925, when Jack Miner (1932) first began banding Canada Geese in 
fall as well as in spring, his returns showed that the geese nesting on the west 
coast of James Bay, passing through his sanctuary in fall to winter in southern 
Illinois and Missouri, returned to the north in spring not through his sanctuary 
but more to the west, in Michigan and Wisconsin. This was confirmed by re- 
turns from our own banding. The difference in the spring and fall routes is 
easily seen in Wisconsin where goose flocks are scarce in fall but numerous in 
the spring flight. It is very probable that the counts made by Aldo Leopold 
(unpublished) at his hunting shack on the Wisconsin River were actually of 
the same population that we studied at Horseshoe Lake Refuge. In any case, 
the flock-size distribution plotted from his data (Fig. 2) shows the same curve 
as do the pre-hunting season data from Illinois. 

In comparing the graph of flocks seen in migration (Fig. 1) with that of 
flocks engaged in short flights between loafing areas and feeding grounds 
(Fig. 2) one clear difference appears: there is a much greater percentage of 
ones, twos, and threes in local movements than in migratory flights. Seemingly 
geese may go to feed or gravel either alone or in twos or threes, but before 
starting migratory flights they join other flocks. The abundance of these 
small groups is undoubtedly due to the extreme shooting pressure on all sides 
of the Horseshoe Lake Refuge; the percentage of shot-up, fragmentary flocks 
may be even higher than the graph shows, for some undoubtedly may join 
family groups on their way to feed. This would explain why the peaks at 
multiples of family size (10 and 15) are so much more prominent in Fig. 1 
than in Fig. 2—the former representing flocks not yet subjected to much 
shooting. Phillips (1916) believes that the existence of any migrating flock of 
1, 2, 3, and probably 4, is the result of shooting. 

Another factor possibly contributing to the abundance of pairs seen in local 
movements may be the habit which Jack Miner (1923: 122) describes—adult 
geese occasionally leaving their young “‘but seldom for more than an hour.” 

Due to the kindness of Dr. Harrison F. Lewis (in lift.) we present in Figure 
3 data from another species, the Brant, Branta bernicla. This curve was drawn 
from counts of 83 small flocks seen by Dr. Lewis and Mr. C. Doire, May 
24-June 14, 1935 at Seven Islands Bay, Saguenay County, Quebec. We again 
see in this curve 3 general peaks which may represent family size and multiples 
thereof. 
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Before concluding, we wish to suggest one more factor which may affect the 
curve of flock-size frequency distribution: the possibility that after the young 
are fledged the parents may readmit to the family circle the sub-adult, non- 
breeding young of the previous year’s brood. This has been observed by 
Jenkins (1944) in crowded captive geese and by ourselves in captive Whooper 
Swans (Cygnus cygnus); but Sherman (1924) was of the opinion that in both 
geese and swans “‘. . . the bonds between parents and young are of very short 
duration, and that those between mated birds are of the most tenuous sort.” 
However, all of these observations are from captive birds and it would be 
dubious at best to extrapolate to the wild for it has been our experience that 
the degree of crowding of captives markedly affects their social organization. 
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Fic. 3. Size of Flocks of Brant counted by Harrison F. Lewis and C. Doire, May 24 to 
June 14, 1935, Saguenay County, Quebec. 


SUMMARY 


We believe we may be certain that the small goose flock is usually a family 
and that larger flocks are frequently multiples of families rather than mere 
aggregations of individuals, as are flocks of ducks. 

It seems likely that a count of several hundred small flocks arriving at a 
refuge in the fall might be a good index of the success of that year’s hatch. 
Since the peaks in 4 of the curves presented correspond so closely, we think it 
likely that productivity in Canada Geese is very nearly constant from year to 
year. This is in sharp contrast to the productivity in Blue Geese, which in 
some years produce few or no young (MclIlhenny 1932, Smith in /i/t.). 

Finally, a comparison of the flock-size most frequently occurring before and 
after the shooting season may give a measure of the shooting pressure sustained 
by that population. It would indeed be interesting to see a frequency distri- 
bution curve for migrating spring flocks. 
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THE LIFE HISTORY OF THE CEDAR WAXWING 


LorEN S. PuTNAM 


INTRODUCTION 


HIS observational study of the Cedar Waxwing (Bombycilla cedrorum) 

began in 1939 and continued throughout 5 additional summers. The ob- 
jective has been to determine the relationships between members of the pair, 
between the pair and other members of the population, and between the 
population and the environment, correlating these phases into the whole of 
the breeding behavior of the waxwing. 

The Peach Point area, in which the major part of the study was carried on, 
is a small peninsula extending from the north central part of South Bass 
Island, which lies in Lake Erie, north of Sandusky, Ohio. The area is not on 
the main migration path, and waxwings are not common in this locality until 
the nesting population arrives. Peach Point is a park type area consisting 
mainly of closely spaced summer homes. At the base of the peninsula is an old 
orchard which slopes toward Terwilliger’s pond to the south. West of the or- 
chard is a dense second growth woods which was largely bypassed by the birds 
in their activities. The most abundant tree is cedar (Juniperus virginiana), 
although hackberry (Celtis occidentalis) and maple (Acer sp.), as well as do- 
mestic fruit trees and mulberries (Morus alba, Morus rubra), are common. 

The collection of data for this paper has been largely a matter of field ob- 
servation during 6 seasons from 1939 through 1946. No data were taken during 
1943 or 1944. Several thousand hours have been utilized in an attempt to make 
the data quantitative with as many as 170 hours being devoted to 1 nest. In 
spite of this, weakness in certain data is apparent. Unless otherwise stated 
general descriptions of behavior have been supported by 25 or more obser- 
vations. All hours are given in solar time. 

The plan of work has been to survey the study area early in the season, de- 
termine the nesting population, and follow it and the individual pairs through 
the breeding season. Since the solution of many of the problems depended upon 
the identification of individual birds, much time and effort were spent in at- 
tempts to trap and band them. Feltes (1936) was able to trap numbers of wax- 
wings from winter flocks in California, but lacking the favorable baiting 
conditions of his situation, other means had to be developed in the present 
study. Two methods have been used: the first using a nest trap and the second 
a drop trap. 

The nest trap was cylindrical in shape, had a diameter of about 9 inches, 
and a height of about 10 inches. A trap door in 1 side was hinged at the top 
and closed downward. The trap was placed over the nest with the door facing 
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the normal path of the birds to the nest, and the bottom was closed with cloth 
netting. The most favorable trapping period was from 5 to 8 days after hatch- 
ing, before the lag in attention by the female. It is desirable to place the trap 
on the nest at least a day before trapping. The birds were best trapped in the 
morning; both sexes should not be trapped on the same day. If the birds can 
be identified, trapping the female first is believed desirable. Before this method 
was refined, a successful trapping of the pair was accomplished in about 
13% of attempts. Later, success was obtained in 67% of attempts. 

The drop trap involved baiting with nesting materials. This method proved 
workable in 50% of attempts and is more simple to put into effect. Its dif- 
ficulty lies in the fact that the pair must be located and trapped on the days, 
usually the second and third, during which the birds are most active in build- 
ing. At best both methods leave much to be desired. 

Since the work extended over several years, numbers which facilitated 
identification of nests were designed. The first figure indicates the year, the 
second the number of the nest, and the letter indicates the first or second 
nest of a pair known to raise 2 broods during the season, e. g., 46-09B; 1946, 
nest 9, second nest. To supplement field notes 9 young waxwings were taken 
from their nests during the summer of 1941 and confined until the fall of 
1942. A comparative study of the caged young and of wild waxwings was made. 

The production of this paper has been encouraged by Dr. T. H. Langlois. 
Dr. Charles F. Walker has contributed immeasurably by his stimulating 
guidance and thoughtful criticism. Plants were identified by Dr. R. B. Gordon. 
Statistical assistance was given by Dr. D. R. Whitney and Mr. R. S. Gardner 
of The Ohio State University Statistics Laboratory. The figures were drawn 
by Mr. Robert H. Albertin. Mrs. Mildred M. Putnam assisted in the field on 
many days, as well as in the preparation of the manuscript. This is a contri- 
bution from Franz Theodore Stone Laboratory, Ohio State University, Put- 
in-Bay, Ohio. Botanical names follow Core (1948). 


MIGRATION AND MOVEMENTS 


The Cedar Waxwing is an erratic winter resident in northern Ohio. Jones 
(1910) noted occasional flocks in the lake area and described their winter 
occurrence in the larger Lake Erie Islands. Waxwings have been noted at 
Put-in-Bay many times throughout the non-breeding season. During the 
winter of 1941-42 small flocks, usually not exceeding 6 individuals, frequently 
perched near or on the cage of the captive young; however, the wintering 
population in this region is small and according to Charles F. Walker could 
account for only a fraction of the local nesting population. Banding efforts 
so far have failed to yield information regarding the wintering range of Put- 
in-Bay waxwings. Study of the recovery records (Lincoln, 1929, 1936, 1939; 
Cooke, 1937; Bryens, 1943) in addition to migration reports indicate that the 
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movement of waxwings is considerable both in area and numbers. Typical of 
such reports are those of Scott (1889) who observed large flocks in April and 
May along the Gulf Coast of Florida and Brown (1906) who saw on February 
3, 1905, at Camden, South Carolina, migrations of robins and waxwings at an 
estimated rate of 14,000 per hour. 

The nesting population usually arrives at Put-in-Bay during the latter 
half of May. In 1942 numbers of birds were noticeable on May 24, and 3 
nesting attempts were observed by May 28. In 1946 the main migration was 
about May 30. The first fairly well built nest was found on June 6, and 2 were 
started on June 7. The season was retarded in 1947, and the waxwings did not 
arrive in numbers until June 6. The first nest building was seen on June 13. 
Only 2 of 54 banded adults returned, while none of 174 young ever has been 
reported again. The 2 adults were both males which returned in 1946 from a 
group of 10 adults banded in 1945. Eighteen adults were banded in 1946 and 
none of these was seen during the 1947 breeding season. The breeding popu- 
lation of this area varied somewhat during the time of study. The largest 
number of pairs nesting simultaneously was 15 in 1941 and the smallest was 
8 in 1942 

The birds are dependent upon the seasonal fruits and berries which abound, 
and their activities throughout the summer shift over the area in relation to 
the development of these food plants. The earliest birds, in late May and 
early June, feed principally in the laboratory region upon the cedar berries 
and such hackberries as may still be available from the preceding year. Soon 
thereafter feeding shifts to the sour cherries (Prunus Cerasus) in the Chandler 
yard, and when these cherries are exhausted, the concentration of feeding 
changes to the mulberry (Morus alba) at the laboratory. After this, flights 
are started to the red mulberry (Morus rubra) at Lescheid’s, some distance 
away. Throughout the season waxwings also feed on Gibraltar Island, earlier 
on cedar berries and hackberries and then on shadbush berries (A melanchier 
sanguinea) and choke cherries (Prunus virginiana). By the time these fail, 
the elderberries (Sambucus canadensis) along the lake shore and the black 
cherries (Prunus serotina) at Chandler’s are ripening, and the birds feed on 
them. In late August flocks of 20 to 50 waxwings are often seen flycatching 
among the trees. 


FORMATION OF PAIRS 


The rapid formation of pairs after the first appearance of the birds and the 
early onset of nest building would indicate that pair formation may take place 
in the flock, or, at least, must originate in the flock and be completed soon 
after arrival, as appears to occur in some other species (Blanchard, 1941: 
42; Odum, 1941; Davis, 1941; Thomas, 1946: 147). 

Pairing behavior in waxwing flocks has been noted by several observers. 
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Warren (1890) mentioned “‘billing and pluming”’ between members of a spring 
flock, although Grinnell (1901) noted no attempts at pairing. Feltes (1936) 
reports courtship hopping and copulation in April in a_ migratng 
flock in California. Allen (1930) indicates that waxwings ‘“‘get acquainted” 
with their mates in flocks. Shaw and Culbertson (1944) found both males and 
females in about equal numbers in a wintering flock in California, a condition 
which would facilitate pairing. On April 17, 1947, Mr. Douglas Stancombe 
reported seeing 2 pairs of waxwings from a flock of 30 at Columbus, Ohio, 
hopping back and forth and passing food. Two additional personal obser- 
vations of this occurred in the same flock before May 1. Hopping and food 
passing were noted in the captive young in April 1942. 

Although information regarding pairing behavior is not complete, 
observations of 7 pairs of waxwings which nested in the area (Fig. 1), supple- 
mented by more than 30 other field notes, indicate that recognition involved in 
pairing is based on sexual differences in behavior. For example, on June 9, 
1946 in a group of 6 waxwings 1 bird was observed to approach a second by 
the characteristic sidewise hopping, which is mentioned below under ‘“‘Court- 
ship”. The second bird gave no response. The first waxwing then hopped to- 
ward a third bird which responded by hopping and a few minutes later they 
flew together. On another similar occasion 5 waxwings perched on the wires 
in the road area (Fig. 1) and performed as follows. Bird A approached B. 
B responded with a threat display, which involves forward tipping and lower- 
ing of the body, partial fluffing of feathers, and raising of the crest while the 
head is held close and the beak, which may be snapped quite vigorously, is 
opened. A then retreated and approached C. C retreated and flew about 2 
feet away. Bird A finally approached D and was greeted by a strong threat 
followed by an attack, and A was driven off and left the area. D circled, re- 
turned, flew up to E and hopped. E responded by hopping. D and E then 
flew up to Nest 46-03 and B and C flew off together. In this same area (at a 
later date, July 2) the Nest 46-10 male was at his guarding perch and a second 
bird was below on the wires. This situation continued for about 5 minutes 
until the second bird gave several side hops. The guarding male at Nest 46- 
10 immediately attacked and drove the hopping waxwing from the 
neighborhood. 

In the captive birds many observations of pairing tactics were made. On 
April 13, 1942, notes show that during the day Spike obtained food and hopped 
at various times to Chirp, Doc, and Butch. All 3 accepted the food and en- 
tered into the courtship dance. When Spike approached Dude on 2 occasions 
he encountered the threat display. Dude, however, was noted hopping with 
Butch in which case Dude was the instigator. Spike later proved to be a male 
and Butch a female, and although the sex of Dude never was known definitely, 
it probably was male. In these and other cases the bird instigating the court- 
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ship or pairing behavior was assumed to be a male. Females may respond by 
no movement, may retreat, or may return the hopping. In some cases, possibly 
when mated and on territory, females may give a threat display, since at least 
3 notations describe females attacking strange males in a nest area and 1 
describes an incubating female giving the threat display from the nest to a 
strange male. Breeding males probably respond by threat display or attack, 
and in either case the approaching male retreats. Additional evidence that 
the sexes behave as described might be drawn from the fact that in 7 cases 
of renesting (discussed later) where the pairs were banded, instigation of the 
courtship dance was seen only in males and completion of the dance occurred 
only when females responded by hopping. The precise point at which pairing 
may be said to be completed remains somewhat conjectural. Presumably pair- 
ing is complete when the female continues to reciprocate the hopping of the 
male and the birds remain in almost constant association. The soft vibrating 
“courtship note” is heard constantly and occasionally the sharper “location 
call” is given if the birds are separated. If the “location call’ is not answered, 
it is repeated with greater intensity until the mate responds, whereupon the 
separated bird flies speedily to the mate. Such short separations, not over 2 
or 3 minutes, frequently culminate in a burst of energy exhibited in fast cir- 
cular flights about the nest area and often precede the courtship dance. Which 
of the sexes leads in the flight remains unknown. These flights may represent 
a critical point in the process of pair formation. In some early-season obser- 
vations of hopping, the ceremony appeared to exhaust itself without resulting 
in such flights. 

The retardation of breeding activities in 1947 gave opportunity for veri- 
fication of pairing behavior. Flock behavior was noted in the mornings and 
evenings from June 9 to 12 when the birds gathered and fed on the staminate 
flowers of a mulberry tree. During the day, however, they broke into small 
groups of 2 to 6, and in these groups pairing behavior was noted frequently. 
By June 12 pairs were perched about in situations suggestive of nesting. 
Building was noted on June 13. 

Pairs probably stay together through the breeding season. The pairs listed 
in Table 1 are known to have done so. In several cases in which pairs have been 
broken up during the nesting cycle, the females have completed caring for the 
young through fledging and for several days after. None of the separated 
members of these pairs was found renesting during the same season. That a 
rather strong bond exists between the pair is additionally indicated by the 
behavior of the birds when separated or during trapping. In at least 15 in- 
stances 1 bird has flown close and given the anger note when the mate was 
handled. The free bird perched near, gave the disturbance note, and flew 
rapidly to the banded bird when it was released. At Nests 45-10 and 46-11 
when the males disappeared the females gave the disturbance note for the 
next 2 days. 
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The types of mating based on sex recognition described by Lorenz (1937) are 
reviewed by Tinbergen (1939: 52-55). Of these, the intermediate or cichlid 
fish type seems to best characterize the mating behavior of the Cedar Wax- 
wing. Here dominance by 1 member is not essential and both members of the 
pair engage in pairing display which may or may not be identical in the sexes. 

The formation of a pair is primarily a problem of discrimination of sex and 
of the individual. Nice (1943: 192) stresses this fact, pointing out that in 
birds the recognition process is probably visual or auditory. In a bird such 
as the waxwing in which sexual dimorphism is not present and in which func- 
tional song is absent, recognition must be based on behavior. For behavior 
to operate, the sexes must come into proximity. In many species (Nice, 1937; 


TABLE 1 
TIME INTERVALS OF NESTING CYCLE 
NEST BUILDING 1ST EGG =“ HATCHED FLEDGED Lay 
a BROODS 

First nests 
45-O8A 6/16 6/25 5-6/29 7/10 7/26 
46-074 6/20 6/25 5-6/29 7/10 7/26 
46-154 6/15 6/19 4-6/22 7/3 7/18 
46-160A 6/22 6/26 5-6/30 7/11 7/26 
41-10A 7/2 7/5 5-7/9 7/20 8/4 
42-12A 6/22 6/26 4-6/29 7/10 7/24 
46-18A 7/18 

Second nests 
45-08B 7/25 7/29 5-8/2 8/13 8/28 69 days 
46-07B 7/17 7/25 4-7/28 8/8 8/23 eS * 
46-15B 7/21 4-7/24 8/4 8/19 6s “ 
46-16B 7/23 7/27 4-7/30 8/10 8/25 “4 
41-10B 8/3 3-8/5 8/17 9/1 — -* 
42-12B 7/21 7/24 3-7/26 8/¢ 8/21 60 * 
46-18B 7/18 4-7/21 Deserted 


Average time for fledging first brood—34.8 days. 
Average time for fledging two broods—64.7 days. 


Lack, 1946) this is accomplished when the female enters the territory of the 
male. In the waxwing, proximity is maintained in the flock and the male 
originates pairing by ‘‘testing” the readiness of individuals to participate in 
the courtship dance or flight. The approach of the male probably is the same 
to either sex. From the data at hand, this approach in itself is a ‘‘signal” 
(Nice, 1943: 10) of maleness. 

While some uncertainty regarding the response of another male or a non- 
receptive female certainly exists, it seems fairly certain that the response 
from a sexually receptive female is active participation in the courtship dance. 
During this testing procedure the birds usually separate slightly from the 
group, and if sexual synchronization is obtained, the separation continues into 
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courtship. The entire behavior of a pair is one of mutual cooperation in the 
display, and no convincing evidence of sexual dominance by either member 
has been noted. While this description of pairing tends to oversimplify what 
is probably a complex behavior, the uniqueness of the courtship dance among 
behavior patterns of birds would certainly go a long way toward the preven- 
tion of false matings. This function of behavior is recognized by Nice (1943: 
192) in the discussion of ‘isolating mechanisms”, as well as by Tinbergen 
(1939: 57). 


TERRITORY 


The social habits of the waxwing have been discussed more fully in the 
literature than have the territorial phases of its behavior. Crouch (1936) 
and Lea (1942) briefly mentioned territory but did not clarify its status. The 
territory is similar to Type B described by Nice (1941b) which includes mat- 
ing and nesting but not feeding. Some mating behavior has been noted outside 
the territory, and it has been shown that the pairs are formed previous to the 
establishment of territories. As in the Kingbird (Davis, 1941), the territory is 
considerably influenced by the location of the nest site. Some question remains 
as to whether the territory or the nest site is selected primarily. In observa- 
tions of Nests 46-02, 46-03, and 46-05, the pairs were found when scouting for 
nests, and building and territorial defenses were observed simultaneously. 
Pair 46-04, however, was found defending an area back of Stranahan Labora- 
tory on June 7. On June 9 the birds made several trips to a fork in the limb of a 
cedar tree but did not carry nesting materials until the next day. Indication 
that territory may be the dominant factor is found in the fact that 5 out of the 
7 pairs which raised 2 broods (Table 1) built their second nests in the same 
territories as the first ones. The other 2 second nests may have been in the 
territories since their boundaries were not as well determined. 

The requirements of the territory are simple, consisting of a nest site, a 
guarding perch, and a small amount of space. The size of 3 territories was 270, 
225, and 1100 square yards. The shortest distance between any of these nests 
was 38 feet. Several nests have been found closer; in 3 cases not over 25 feet 
separated 2 nests. However, in 1 case, a territory nearly an acre in size was 
defended. The guarding perch of this nest was on a tall elm tree (l’/mus ameri- 
cana) about 100 yards from the nest. Territorial defense of this area was ob- 
served from June 28 to 30 when the male and several times both of the pair 
attacked a new pair and drove it away. Both these new birds lacked the red 
secondary tips, and since, on July 3, a similar pair was found building in the 
west end of the orchard, it was thought to be the same. This nest was at least 
300 yards away. Although there were numerous favorable nest sites, no other 
pairs nested in this area. 

The male waxwing guards from a perch overlooking the territory, and his 
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frequent calls serve in communication to the female and may serve as warning 
for intruders as noted by Cameron (1908). There is little in the way of dis- 
play. If an intruder comes within a distance of a yard or so the threat display 
may be given, and it is usually followed by direct attack. As the guarding 
bird is on the perch it is generally higher and thus dives on the adversary. 
Strange birds have always been noted to retreat and depart. Only once was 
actual contact observed: in a contest between 2 waxwings over a perch on the 
electric wires between the 2 territories. In this case one dived into the other 
while they were flying and both birds temporarily lost their equilibrium. The 
affair was settled by the establishment of opposing perches on adjacent wires. 

Attacks on intruders may be made from any place in the territory. This is 
especially true during nest-building when both of the pair join in the pursuit. 
Of 55 records in which the sex and identity of the pairs have been quite def- 
initely known, 71.0% of the attacks were made by the male while the female 
stayed at or near the nest, 12.7% by both members of the pair together, 9.0% 
by the female alone when the male was absent from the territory, and 7.3% 
by the male alone when the female was absent. These records indicate that 
the territory is recognized and defended by both members of the pair, and 
since attacks have been noted by either sex during the absence of the mate, the 
defense cannot be considered merely as defense of the sex partner. While the 
threat reaction is occasionally seen between birds coming close together in a 
feeding area, fighting or chasing does not occur as would be expected if strong 
sex-partner defense were present. A banded male was observed several times 
from June 11 to June 17 feeding with his mate in a cherry tree. During this 
time many waxwings fed in this tree and no fighting or attacking was observed. 
In 1 instance, on June 13, the pair alighted on an electric wire with 3 other 
birds, all within a span of 3 feet, and perched for several minutes in the sun. 
No aggressive behavior occurred. 

A good example of the change in behavior from the feeding place to the 
territory was observed on June 9 by the corner of Stranahan Laboratory where 
a pair of waxwings was feeding on wild strawberries (Fragaria virginiana). 
Soon 8 birds were attracted to this locality and fed on the berries. When 
disturbed by the slamming of a door, the birds flew, perched together on a wire 
overhead, and after a short pause were back feeding. When the berries were 
consumed the birds scattered somewhat but 6 of them landed farther west on 
the same wire. Two of these, pair A, then began attack on the others, the B 
pair soon flew south to Nest 46-05, the third pair, C, subsequently chased by 
the A pair, circled into 46-05 territory and was immediately chased by the 
male of pair B which only a moment previously had fled from pair A. Pair 
number C continued hastily across the road into Nest 46-02 territory pursued 
by the pair B male. When the latter crossed into 46-02 territory, he suddenly 
checked his flight, circled rapidly, and returned to Nest 46-05 tree. Pair A, 
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the original attackers, in the meantime had circled, perched on the western 
part of the wire, and soon flown to Nest 46-03. These birds were evidently 
the pairs from Nests 46-02, 46-03, and 46-05 as indicated on Fig. 1. This 
instance not only exemplifies the change from gregarious feeding to territorial 
defense by waxwings but the sudden retreat of the 46-05 male presages recog- 
nition of the territory of a neighbor. Lack (1946: 36) described a similar 
behavior in the English Robin. Further evidence for the recognition of terri- 
torial boundaries was seen when pair 46-02 deserted on June 13 after the nest 
had been disturbed by trimming of the branches in which it was located. 
Although no attack could have been possible on June 14 and 15, it was noted 
that pairs 46-03 and 46-05 continued to detour this area in travelling to and 
from their own territories. 

Aside from incubation and care of the young, scarcely any activity can be 
said to be strictly confined to the territory. A major share of nesting materials 
comes from the territory though trips outside have been noted. At one time 
the birds from Nests 46-07, 46-08, and 46-12 all were collecting wool yarn 
from an area at the edge of 46-12 territory. Pieces of this yarn were found 
later in all 3 nests. Much of the courtship takes place within the territory, 
chiefly near the nest site or the guarding perch of the male. Two pairs in 1945 
were noted carrying on some courtship feeding in a feeding area adjacent to 
their nests, and the 46-03 pair was observed courting in a large tree not in its 
territory. Field observations of waxwings gave the impression that reduction 
in territorial disputes occurs as the nesting cycle proceeds. Of 46 ejections 
in which the nesting stage was known, the average per day was 4.2 during 
nest building (5 days), 1.8 egg laying (5 days), 1.0 incubation (12 days), and 
0.25 nestling period (16 days). Two suggestions can be made in explanation of 
this behavior. First, the routine patterns of nest life are developed in such a 
way that trespassing is greatly reduced, and second, the aggressive tendency 
of the birds themselves is reduced. In the first instance pairs 46-07, 46-08, 
and 46-10 were building nests at the same time (June 10-24) and started 
incubation about June 27. During this period ejections occurred and were 
recorded at least some time on every day. Later during incubation and feeding 
of the young less friction was noted. The 46-07 pair always came and left the 
nest tree from the east while 46-08 pair travelled from the south and 45-10 
from the west. A glance at Fig. 1 will reveal that under these conditions little 
chance for conflict would occur. On the other hand while observing Nest 
46-15A during the middle of the nestling period, about July 10-12, no ejec- 
tions or aggressive actions were seen but from July 18-21, the period during 
which Nest 46-15B, the second nest, was being built, there were several. Here 
it appears that changes in the behavior of the pair in relation to neighbors 
were responsible. Probably both of these factors have some influence though 
more data are needed to clarify their relation. 
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Both sexes ignore most other species of birds in the territory. The Yellow 
Warbler (Dendroica petechia), the Indigo Bunting (/Passerina cyanea), and the 
Red-eyed Vireo (Vireo olivaceus) have all been observed within close range of 
nests with no apparent alarm on the part of the female waxwing. The smaller 
birds especially have been within a few inches of the nest without disturbance. 
The male at Nest 45-08B was noted attacking a Redstart (Selophaga ruticilla) 
and several times a House Wren (Troglod yles aédon). The bird most consistently 
attacked was the Bronzed Grackle (Quiscalus quiscula) which was observed 
more than a dozen times being aggressively repelled by 1 or both members of 
a pair. 


COURTSHIP 


The courtship of the Cedar Waxwing progresses through 2 phases: first, 
a display which strengthens the bond and culminates in copulation, and second, 
a display which maintains the bond throughout much of the nesting cycle. 
Behavior of the first phase is usually observed simultaneously with the arrival 
of the birds and is chiefly characterized by the courtship dance, or hop, which 
has been mentioned as a probable feature in the formation of the pair. This 
display is performed regularly from the earliest time that the pair can be 
recognized up to the onset of incubation. The dance itself may or may not be 
combined with actual feeding, but in a majority of the cases, food plays a part 
in the dance. The dance is seen more frequently in the morning and evening, 
usually 2-4 hours after sunrise and 1-3 hours before sunset, but may occur 
quite commonly at any hour of the day. A horizontal perch, ordinarily a small 
dead limb or electric wire, may be the scene of activity. The male flies away 
a short distance, procures an insect or berry (in many cases the food fragments 
are small and can be seen only with binoculars), and returns to the female. 
He approaches by hopping sidewise, usually facing the same direction as the 
female, thus bringing the bodies of the birds into parallel positions. The food 
is presented by a turn of the head. If the female is receptive she takes the food 
by a similar motion and hops away from the male then back to him and returns 
the food. He in turn hops away and back as the process repeats. Between hops 
the male frequently executes a bowing movement. The entire courtship dance 
is highly stereotyped and gives the impression of spring-wound mechanical 
toys in operation. Observations of banded birds or ones individually known 
showed that the female usually terminated the display by eating the food. 
Thus a dance of a dozen hops would be interrupted while the male made other 
short food forays. Courtship dancing may last for a period of 1-5 minutes then 
alternate with a fast circular flight in the nest area. The activity varies in 
duration from 3-15 minutes and usually is followed by a feeding trip or a 
session at nest building. Crouch (1936) gives a good description of this court- 
ship display; however, he stated that, “At the end the male takes the berry 
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and either drops it or eats it’’. Other accounts of courtship hopping and feed- 
ing were given by Silloway (1904) and McCoy (1927). 

Copulation takes place during a comparatively few days, and the behavior 
of the birds during copulation is quite subdued. Copulation records have been 
comparatively infrequent. During the 6 years’ study only 25 observations of 
copulation have been made. In all cases except 1 these have taken place during 
courtship dances. After a few hops by both birds the female assumes a crouch- 
ing position and the male mounts almost instantaneously. The female may 
vibrate the wings slightly but makes no audible sound. The male appears in 
an almost upright position with the crest somewhat elevated and has not been 
observed to use the beak in grasping the feathers of the female. The position 
is held only a few seconds after which the male hops down. Courtship may 
continue, the longest observed being 5 minutes interspersed by 3 copulations. 
The 1 exception in which no dancing accompanied copulation occurred after 
the pair had been feeding in a cherry tree. The female flew into a maple and 
the male followed and at once copulated with the female. Copulation was 
repeated 3 times in quick succession after which the birds flew away. Copula- 
tions were seen more frequently from 5:30 a.m. (Solar time) to 9:30 A.m. and 
after 2:30 p.m. in the latter part of the day. Only 1 was seen during the middle 
of the day. In 10 cases in which the identity of the pairs was reasonably certain 
the observed copulations took place between the third day before the first egg 
was laid and the day the third egg was laid. The distribution was: 2 on the 
third day before laying, 4 on the second day before, 2 on the day before, 1 on 
the day of the first egg, and 1 on the day of the second egg. Four of these 
copulations were near the nests and 6 close to though not in the feeding areas. 
None of the identifiable pairs was seen in copulation on more than 1 day, 
although it must certainly have been more frequent. The captive birds copu- 
lated on the 3 days preceding laying of the first egg, and the male attempted 
copulation on the day after the second egg was laid. (Only 2 eggs were laid.) 
The absence in the literature of comment concerning copulation indicates 
that it has not been seen frequently. Copulation probably takes place only 
during a restricted time when the pair is sexually synchronized and if success- 
fully completed results in little subsidiary behavior. Copulation marks the 
climax of the first phase of courtship. Hereafter the courtship dance and the 
circular flights become less frequent and disappear as egg laying proceeds, 
while the character of the call notes and feeding behavior changes. 

The second stage of courtship wherein the male feeds the female is char- 
acterized by 2 phases: an earlier one in which the male feeds the begging female, 
and a later one in which the male feeds the female previous to the feeding of 
the young. About the day of the first egg the male starts feeding the female 
at the nest and the female displays begging behavior. Herrick (1935: 61) 
mentioned and described this display as follows: ‘“The perched bird, pre- 
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sumably the female, was shaking her wings and giving the sibilant call, when 
another waxwing appeared, passed something to her bill, and flew away”. 
Nice (1941a) located a pair of nesting waxwings by means of the begging call 
of the female. The begging and feeding display takes place at either the nest 
or the ‘‘perch”’, although since the female actively pursues the male the pair 
may move about considerably. The attitudes, voice, and behavior of both 
birds are indistinguishable from those involved in the feeding of a young bird. 
Lack (1946: 61-62) in describing the begging by the English Robin might well 
be giving the behavior observed in the waxwing. The begging behavior of the 
female was at first believed to have some relation to sexual readiness. Later 
observations of banded birds showed that this display developed in associa- 
tion with egg laying and continued throughout incubation. So far as is known, 
begging is not involved in copulation behavior but only in the maintenance of 
the bond. This idea is ascribed by Lack (1946: 62) to the same display in the 
European Robin. 

The second phase abruptly succeeds the begging reaction when the young 
hatch. The male comes to the nest, invariably feeds the female first, and then 
both adults feed the nestlings. Crouch (1936), Lea (1942), and others have 
described the feeding of the young, and their statement that the male presents 
food to the female first and then both parents feed the young together has been 
verified consistently during this study. Food presentation to the female con- 
tinues throughout the brooding period, ceasing only when the young are well 
grown. Its relationship to the second production brood will be apparent later. 

The importance of food as a factor in courtship should not be overlooked. 
It seems probable that much of the first stage (courtship dancing) is accom- 
panied by the passing of food and that some reports of “‘symbolic’’ feeding 
may have been due to the small size of food particles; yet, there is little doubt 
that symbolic feeding does occur. Bagg and Eliot (1937: 470) quote Merriam’s 
description of a courtship dance. “They had nothing in their bills and their 
bills were shut.” Crouch (1936) described the birds “touching bills’’, and in 
several instances at Put-in-Bay the beaks of dancing birds were not opened 
when touching. Lack (1940: 173) notes symbolic feeding in the Cedar Wax- 
wing. In either case the basic element of the behavior is food and the function 
of the act is the strengthening or intensifying of the bond between the pair. 
In the second stage of courtship food is presented to the female both during 
incubation and feeding of the young. The food presentation to the female 
during the nestling period is especially significant since it maintains the male 
with the female at a time when in many species association between members 
of the pair is weakened by the constant stimuli of the nestlings. This entire 
series of behavior patterns, which follows pairing and continues through the 
nesting cycle, promotes close contact between the members of the pair and in 
so doing maintains the bond. In this sense the series represents “‘true court- 
ship” (Lack, 1946: 59). 
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VOICE 

The call notes of the Cedar Waxwing in the main are derived from a funda- 
mental tone of high pitch, lacking, for the most part, in overtones and as a 
result having little of the resonance which gives quality to the song of many 
birds. This may result from the relatively poorly developed vocal organs, 
mentioned by Maynard (1928); however, the sound is transmitted for some 
distance, and under favorable conditions it may be heard at least a quarter of 
a mile. No exact tests were possible at Put-in-Bay, but it was thought that the 
pitch was somewhere near Ds or slightly above 9,000 v.p.s. Brand (1938) 
found the pitch on 1 vocalization to vary from 7,675 v.p.s. to 8,950 v.p.s., 
with a mean of 8,400. 

According to the definitions of Nice (1943: 144) and Tinbergen (1939: 74) 
song is not present in the Cedar Waxwing since of the call notes given by this 
species none is restricted to the male, none is definitely used as a warning, and 
none is particularly characteristic of the beginning of reproduction. The 
absence of song does not prevent a somewhat more extensive vocabulary than 
generally has been recognized. This vocabulary consists of 7 call notes which 
are divided into 2 groups. 

Call types with constant vibration frequency: 1. Flock Call: A clear re- 
peated note of unchanging vibration frequency used by members of a flock 
in flight and given as a signal in take offs or landings. Crouch (1936) and Nice 
(1941a) mention this note in connection with flight. 

2. Distress Call: Similar to a location call but having a distinct drop in 
pitch as the note ends. The call is given by a bird separated for any length of 
time from its mate or is given as a signal when the nest area is entered, in which 
case either adults or young will go into “freezing” behavior (Allison, 1906; 
Nice, 1941a: 62). In 3 cases in which females were abandoned by their mates 
the females gave this note for a considerable part of the next 2 days. Cameron 
(1908: 406) described this note as given by the parent when a man attempted 
to capture a young bird. 

Call types with variable vibration frequency: 1. Anger Call: The most 
intense call given by waxwings. It has a rapidly changing vibration frequency 
which gives the note a marked vibrato. This call may be given by the adults 
and accompanied by attack if the young are disturbed by banding operations, 
especially if the young themselves give the note when handled. Adults also 
frequently emit this note while being held in the hand. It is sometimes used in 
attack on intraspecific intruders but is commonly heard during interspecific 
attack on larger birds such as the Bronzed Grackle. Whittle (1928: 82) calls 
this “‘danger note’’, and Nice (1941a: 62) labels it “alarm seep”. 

2. Begging Note: The tone character is similar to anger call but has a 
medium intensity and is used exclusively by females or young in feeding 
behavior. This call occurs during begging behavior, as described by Herrick 
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(1935: 61), Nice (1941a), and Crouch (1936). It appears shortly before egg 
laying and continues throughout incubation. 

3. Location Call: A modified flock call of less intensity than the begging 
note but more musical. It may be heard in flocks feeding or perching and is 
commonly used by a pair in the nest area or at a feeding station. During incu- 
bation a perching male quite frequently exchanges this note with a nesting 
female. 

4. Courtship Note: A soft buzzing warble used by the pair during courtship 
and particularly during nest building. The begging note of young birds up to 
5 or 6 days is very similar. Used as a field identification mark, this call has been 
useful in locating newly started nests. 

5. Warbling Note: The most musical call given by the Cedar Waxwing and 
one not heard frequently because of its extremely low intensity. The captive 
young in 1941 and 1942 gave this note frequently while perching in the sun, 
and it is given in the wild under similar conditions. In 2 cases, where the nests 
were quite low, the females were heard warbling on the nests during incuba- 
tion. Both Whittle (1928) and Crouch (1936) describe warbling given by their 
captive birds. 

The various waxwing calls prove useful in the field as a gauge of the stage 
of the nest cycle. The courtship note usually indicates building, a begging 
female, a nest and, commonly, eggs. The location call given by a perching male 
ordinarily is an indication of later incubation or early feeding. During later 
feeding stages the young increase in begging while the adults become more 
silent, and at fledging the outburst of begging by the young is unmistakable. 
Call notes thus undergo certain cyclic tendencies during the breeding season. 

Calling fluctuates also during the day. From 4:30 a.m. (Solar time) to about 
9:30 A.M. in any area occupied by nesting waxwings, calling is heard fre- 
quently. A quiet period develops during the middle of the day and then an- 
other interval of calling occurs from 3:30 p.m. to about 7:00 p.m. The periods 
of vocalization are correlated directly with the periods of activity. There is 
evidence that physical activity of waxwings is reduced with high tempera- 
tures (90°F. or above), and since voice is almost synonymous with other 
physical activities it is much reduced on hot days. 

Voice functions in species recognition and communication and probably 
in individual recognition. Evidence supporting this statement is largely cir- 
cumstantial yet it merits some consideration. Numerous observations have 
been made in which 1 of a pair or both have answered and joined a small flock 
of waxwings en route to the feeding area. Several notations have been made 
of nestlings begging in response to the flight note of waxwings as they flew past. 
On July 23, 1946, 4 immatures and 2 adults ‘‘froze’”’ when the Nest 46-15 
male gave a disturbance call. At Nest 42-12 when the male was trapped the 
female flew down and gave the anger call. Two other Cedar Waxwings not 
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previously seen responded and flew to her. All 3 perched and gave the dis- 
turbance call for at least 5 minutes when the male was released. 

Individual recognition of the calls of pair members at least must exist. 
In Webster’s orchard, Nests 46-15, 46-16, and an unmarked nest were all 
within a 50 yard radius yet the females responded only to their respective 
males. In many of these instances there is reasonable certainty that the re- 
sponses were not the result of visual stimuli. At Nest 41-10 call responses were 
noted although the “‘perch’”’ was at least 75 yards away from the nest and 
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obscured from the nest by another tree. The male in this case was banded 
and could be identified through the telescope. The constant calling between 
pairs of waxwings is some evidence of recognition and communication. 


NESTS AND EGGS 


As mentioned previously nest building occurs soon after the main spring 
migration of waxwings. Usually some activity is noted the first week in June, 
but the height of nesting customarily falls in the latter half of the month 
(Fig. 2). 
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The early nesting attempts appear to lack much of the vigor which ac- 
companies the later ones. Of 45 nests built before June 20 only 22% were 
successful. In contrast, of 51 nests built after June 20, 55% were successful. 
When interference was the probable cause of desertion, the nests were dis- 
regarded for these calculations. This failure of early nests and the late migra- 
tion results in a delayed nesting season for the waxwing, a fact commented 
on by Herrick (1935: 60), Crouch (1936), Saunders (1911), and others. The 
loss of early nests seems in part due to inactivity on the part of the birds; how- 
ever, storms are common at this season and hard rains and wind account for 10 
out of 29 desertions in which causes could be ascertained. 

The nest site is determined by the pair, although the female appears to be 
more active. At least 9 observations of the selection of nest sites have been 
made. A good example of this behavior is illustrated by pair 46-04. These 
birds were found on June 7 just north of the laboratory workshop. During the 
afternoon they were active in courtship feeding and hopping and in making 
circular flights. The birds flew from tree to tree in this area and the female 
frequently perched in favorable limb forks and went through body motions 
of nest shaping. It was noticed that after several trials the pair kept returning to 
a particular fork in a cedar tree and 2 days later the beginnings of the nest could 
be seen in this fork. This pair seemed slow in starting the nest as most of the 
pairs seen have started building on the day of nest location. Second nests 
built by the same pair usually are close to the first ones. In 5 cases both nests 
have been in the same tree. 

In a record of 99 trees used as nest sites, the percentages were as follows: 
maple— 28%, cedar—27%, apple (Malus pumila)—14%, pear (Pyrus communis) 
—10%, hackberry—6%, plum (Prunus domestica)—5%, sycamore (Platanus 
occidentalis )—4%, elm (Ulmus americana)—2%, and coffee nut (Gymnocladus 
dioica), yellow oak (Quercus Muhlenbergii), and cottonwood (Populus del- 
toides)—1% each. The nest height was generally 4 to 50 feet from the ground, 
though more usually from 5 to 20 feet, agreeing with Crouch (1936). The 
nests are built away from the trunks where the limbs become horizontal and 
usually where lateral forking occurs. Lea (1942) gave the average height of 11 
nests as 3.63 meters and distance from trunk 2.06 meters. 

Materials used in the waxwing nest vary considerably. Grass, small twigs, 
plant stems, rootlets, string, and many other fibrous materials have been 
found in nests. Nests are lined lightly with cobweb, fine grasses, or moss. 
One nest, 46-07A, was almost completely woven from wool yarn which had 
been scattered on the grass in the nest area. The writings of the major workers 
on waxwings are supplemented by many excellent notes on nests, i.e., Benson 
(1920) on the use of twine and rags, Burleigh (1923) on location and materials, 
Merrill (1898) on use of moss, and Smith (1915) on building. Cedar Waxwing 
nests are loosely woven and bulky. Good measurements of a typical nest were 
given by Crouch (1936). 
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The average time of nest construction as determined from 11 nests was 
5.55 days (S. D. 1.6), with extremes of 3 days and 9 days. The time was counted 
from the start of nest building up to the day of the first egg. Lea (1942) found 
2 nests built in 6 days and 1 nest in 5 days. The length of time for construction 
decreases as the season progresses. The 5 nests built between May 30 and June 
10 averaged 6.8 days, while the 6 nests built between June 12 and 21 averaged 
4.5 days. The nest building activity is not uniform but rises to a peak during 
the third or fourth day and then subsides. Some building, at least addition of 
lining, may continue through the second day of egg laying. During the height 
of nest building the birds may work a great part of the daylight hours, but 
activity during the morning is more intense. Building is not continuous and is 
alternated with periods of feeding, courting, and preening. A period of in- 
creased building also occurs in the late afternoon. Both sexes are active in 
construction and gathering materials. In some cases the female appears to be 
slightly more aggressive in building, but the general impression in most in- 
stances is that the work is quite equally divided. In dismantling an average- 
sized nest, 2,327 individual pieces could be recognized besides numerous 
fragments or lining such as cobweb or plant fiber which could not be counted. 
Taking the weight of a typical nest as 23.1 grams (average of 3 nests) and the 
weight of material carried on an average trip as 90 mg. (average of 20 straws 
from nests), a pair of waxwings would make 2,566 trips in building a nest, or 
1,283 trips per bird. To accomplish this in 5 days working 10 hours per day, 
each bird would be required to make 1 trip every 2.35 minutes. While these are 
only estimates, they represent someting of the considerable effort expended 
by the birds. During the height of nest building 1 or 2 trips per minute for 
short periods of 10-15 minutes are not uncommon. 

Egg laying commonly occurs as soon as the nest is completed. The eggs are 
laid in the morning usually between 5:00 A.m. and 8:00 a.m. (see Table 2), 
on consecutive days. Of 65 complete sets 41.6% had 5 eggs, 40% had 4 eggs, 
10.7% had 3 eggs, and 7.7% had 2 eggs. A nest found by Sanborn and Goelitz 
(1915) contained 6 eggs. There is a definite tendency for birds to lay fewer eggs 
late in the season. In 36 cases of early nests in which incubation was in progress 
before July 5 the average number of eggs was 4.5 per nest. In 24 cases of late 
nests after July 15 the average of eggs per nest was 4.0. A statistical analysis 
of these data was conducted on the hypothesis that there is no relationship 
between the season and the number of eggs laid. This hypothesis was rejected 
since the value of x? indicated a “‘significant difference’? which would occur 
by chance less than 5 times in 100. Another indication that the greater re- 
productive activity falls early in the summer is that of 300 eggs laid during 5 
years, 51.7% were laid between June 15 and June 30. These data are subject 
to some variation since field observations could not always be comparative. 
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I. The Role of the Sexes 


Throughout this study the only field method for the discrimination of sex 
has been the difference in behavior characteristics of the male and female. 
The confirmation of these characters has resulted from observations of 7 pairs 
of banded or marked birds. There were at least 10 other pairs in which the 





TABLE 2 
Time (Solar) of Egg Laying at Six Nests 
TIME CF LAST TIME OF FIRST 
NEST NUMBER DATE ia” “ae rt 
(A.M.) (A.M.) — 
41-10A 7/5 5:29 7:19 6:24 +55 
7/6 3:53 7:24 | 6:38 +445 
7/7 5:52 7:54 6:53 +61 
7/8 5:43 7:33 6:38 +55 
7/9 5:58 7:36 6:47 +49 
| 
41-14 7/23 5:53 7:53 6:53 +60 
7/24 6:12 7:52 7:03 +50 
7/25 5:55 7:38 6:46 +52 
7/26 5:08 vias 6:15 +68 
40-12 8/2 5:39 6:35 6:08 +27 
8/3 4:58 6:21 5:40 +41 
8/4 4:54 6:05 5:30 +35 
8/5 4:53 6:03 5:28 +35 
41-10B 8/5 6:16 7:08 | 6:42 +26 
| | 
41-18 8/7 6:08 7:38 6:53 +45 
8/8 5:53 | 7:53 6:53 +60 
40-13 8/7 4:43 6:53 5:48 +65 
8/8 7:06 7:45 6:26 +19 
8/9 6:28 7:53 7:10 +43 
8/10 6:05 6:48 6:26 +22 
8/11 6:39 6:02 6:51 +12 
MR oe etre Rt eae a, ee hn ee 6:29 


sexes were determined positively by less obvious identification marks. The sex 
was determined at all nests by identifying the egg producing member of the 
pair. Such characters have been referred to by several writers. Littlefield and 
Lemkau (1928) wrote of the nesting female and her mate. Nice (1941a), 
Crouch (1936), Gross (1929), Herrick (1935:61), and Saunders (1911) differ- 
entiated male and female behavior while Post (1916) noted behavior differ- 
ences but did not associate them with sex. The only structural character which 
proved valuable was the presence of a definite brood patch on the female during 
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the nesting season. With careful examination the male invariably shows down 
feathers scattered on the abdomen. In addition to behavior differences Crouch 
(1936: 4) described the female as having less black on the throat. While true 
in individual cases its reliability as a differentiating character has not been 
established. At Put-in-Bay during the observation of over 100 pairs of nesting 
waxwings all gradations of color have been seen in both males and females. 
Females either may be duller or brighter in color than their mates and may 
have more or less black on the throat. One of the most colorful of the captive 
birds, ‘“‘Butch”’,, reared in 1942 was the female which later nested in the cage. 
Mearns (1878), after examining a large series of specimens, commented on the 
variability of red wax-like appendages on the secondaries by saying, “In 
this series I can scarcely detect any sexual difference in that respect except 
that the particularly well developed specimens were all males.” 

Incubation probably is performed only by the female. During the summer of 
1939 at the first nest observed during this study the adults were thought to 
have shared incubation, although at 10 nests in which 1 or both birds were 
color banded, the female alone incubated, and in more than 60 other instances 
there has been no clue of male incubation. Crouch (1936: 4) states that incuba- 
tion is performed entirely by the female. Gross (1929: 181) observed 1 nest 
where both birds incubated and another where only the female was active. 
Saunders (1911) noted that only the female incubates. Lea (1942) stated, 
“The female waxwing did all the incubating and brooding”’. 

Characteristic behavior of the female while on the nest includes frequent 
egg turning, changing directions, raising the crest to attention, “freezing” 
as described by Cameron (1908) and others, stretching, and feather preening. 
Notes for July 18, 1941, indicate that egg turning took place 12 times between 
7:28 a.m. and 8:33 a.m. This frequency is not at all uncommon. In an hour’s 
observation waxwings have been seen to face in all compass points, and on 
August 23, 1942, at 3:11 p.m. the female on Nest 40-15 was facing directly 
west into the sun. Crouch (1936) states that while on the nest the female faces 
away from the sun and changes as the day progresses. 

Waxwings are more quiet during the period of incubation than at other times 
during the life cycle, although frequently females when coming to or leaving 
the nest give soft flock notes. The fact that females give the warbling note 
while incubating was discovered when the vibration of the throat of the female 
while sitting on the nest was noted. This movement was observed with the 
spotting telescope and when checked, the sound was found audible only to a 
distance of 15-20 feet from the nest. Nice (1941a) in describing notes of a 
captive bird under observation had not heard this note, but she mentions that 
Whittle (1928) described notes of similar character. Crouch (1936) mentions a 
“peeping call”, probably the same and used under similar conditions as ob- 
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served here. This note was heard repeatedly among the group of 9 young 
captive waxwings. 

While the male takes no part in incubation, he ordinarily is very active in 
feeding and nest attention. The male feeding behavior has been described well 
by Crouch (1936). The female may be fed by the male either at the nest or at 
a habitually frequented perch in a nearby tree. Herrick (1935: 61) never 
noticed this habit. This behavior, however, is recorded both by Crouch (1936) 
and Gross (1929) and has been seen frequently and consistently throughout 
observations at Put-in-Bay. 

On the subject of feeding, there are 2 particulars worthy of mention: (1) 
the food carrying capacity of the male and (2) the visits by the male to the 
empty nest. Many nest feedings have been observed and the particles of food 
which were given to the female or young counted. The male may carry 5 large 
mulberries but usually only 3. The usual number of chokecherries was 7 and 
of elderberries 9-10, although once a male brought up 13, 1 after another. 
Several times males have been noted coming to the nests during incubation 
when the females were absent. On some of these visits the male takes his 
regular perch and regurgitates food. Then after peering into the nest, he 
finally swallows the food himself and may leave at once or may remain for 
several minutes exactly as though he had carried out the complete reaction. 

As a criterion that incubation was in progress, a single perched waxwing 
seen frequently at a salient point such as anelectric light wire, high, dead limb, 
or the top of a cedar tree has proved almost infallible. Numerous instances 
in the notes of observations on banded birds have shown this perching bird to 
be the male. 

The correlation of changes in behavior of both sexes with variability in 
weather conditions has been mentioned by several writers. Herrick (1935) 
and Crouch (1936) mention the panting and crest raising displayed by the 
incubating female on warm days. This characteristic response has been re- 
corded in the notes on almost every day in which the maximum temperature 
was 90°F. or above. A particularly marked response was observed on July 21 
when the temperature was 90°F. The female spent from 2:10 p.m. until 4:30 
P.M. alternating at about 3 minute intervals between covering the eggs and 
perching near the nest in the shade. This behavior occurred again on July 23 
when the temperature was 91°F. Since the afternoon sun fell directly on the 
nest the actual temperature at the nest must have been considerable. Males 
are less active with increasing temperatures. Rain apparently retards activity 
in both sexes. Females stay close to their nests and males are less attentive. 
Feltes (1936) noticed that on rainy days the birds were more subdued and fed 
more frequently at his traps. The above statements are based on 15 to 20 
observations, and further study of weather is contemplated before any com- 
prehensive discussion is attempted. 
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IT. Alttentiveness 


Rhythmic attention during incubation has been reported in a number of 
species. The existence of rhythm in the attention of the Cedar Waxwing cannot 
be established at present, although there is a tendency for the females to 
incubate more periods of a given length than other intervals. 

The frequency of attention intervals (Table 3) of the female was prepared 
from the data on 11 nests involving 402 hours of observation. The mean time 
interval was 44.8 minutes (S.D. 31.1 min.). In the examination of these data 
on the hypothesis that uniform distribution of frequencies existed, a x” test 
was carried out and a “highly significant” value of x? was obtained. Thus the 
hypothesis can be rejected in favor of a definite grouping of the frequencies. 
This grouping of the frequencies is somewhat below the mean due to the in- 
fluence of the few exceedingly long periods. On this point data are imperfect 
since the actual length of the longest periods is not always known. Many of 








TABLE 3 
Frequency of Attention Intervals at Eleven Nests 
TIME INTERVAL (MINUTES) FREQUENCY TIME INTERVAL (MINUTES) FREQUENCY 

1- 7 12 85- 91 6 

8-14 21 92- 98 6 
15-21 23 99-105 1 
22-28 26 106-112 5 
29-35 | 26 113-119 3 
36-42 30 120-126 1 
43-49 14 127-133 0 
50-56 18 134-140 2 
57-63 14 141-147 1 
64-70 8 148-154 0 
71-77 11 155-161 1 
78-84 6 162-168 1 


the longer periods on the nest started before the observer arrived or ended 
after he left. The longest of these incompletely observed attentive periods 
exceeded 240 minutes. In interpreting the above, it appears that there is a 
significant tendency for the birds to incubate more periods of 20 to 40 minutes 
than other intervals. While this in itself is not proof of rhythmic attention it 
shows that if rhythm exists, the periods of the rhythms tend to have similar 
values. If hunger is the basis for incubation rhythms, as suggested by Nice 
(1937), the irregularity and the obscuring of possible rhythm in this species by 
extremely long attentive periods is understandable since the female is fed 
frequently and in considerable amounts by the male. Nice (1937) found that 
the Song Sparrow spent from 20 to 30 minutes on the nest and stayed off from 
6 to 8 minutes. Fautin (1941), studying the Yellow-headed Blackbird, noted a 
fairly definite rhythm. Pitelka (1940) observing the Black-throated Green 
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Warbler described a rhythmic attention in which the periods lengthened during 
the middle of the day. 

The lengths of the attentive periods during the morning and during the 
afternoon as well as at the beginning and toward the end of incubation are 
compared in Table 4. No significant differences in length were found between 
mornings and afternoons. The morning period for 3-7 days of incubation was 
significantly less than the (8-12) or (13-17) day morning period, and the (3-7) 
day afternoon period was significantly less than the (13-17) day period. 
Differences in inattentive periods were not significant. In the waxwing the 
instinct to incubate manifests itself before the eggs are laid, increases in in- 
tensity with their deposition, and continues to increase slightly until the 
young are hatched. At 2 nests observed during an average of 11 hours per 
day for 17 days during egg laying, incubation, and hatching, the percentages 


TABLE 4 
Attentiveness of Female at Eleven Nests 


MORNING AFTERNOON 
DAYS OF 
NCUBATION : 
ee Periods Mean Length ee me Periods Mean Length ae a 
Attentive 
3-7 79 37.0 26.4 35 42.6 32.1 
8-12 35 48.1 31.8 | 16 51.4 23.6 
13-17 41 52.8 37.6 31 58.1 38.7 
- Inattentive 
3- 7 91 2 — 52 9.1 
8-12 40 3.2 - 21 2.8 
13-17 | 44 5.8 35 5.3 


of attention during observed periods were: 28% and 42% on the day of the 
first egg, 40% and 61% on the second, 65% and 70% the third, 77% and 78% 
the fourth, and 87% and 88% on the fifth when the clutches were complete. 
For the next 3 days the attentiveness increased gradually to 95%, and for the 
following 9 days varied only from 93% to 97%. The highest percentage of 
attention noted was 97.3, shortly before hatching. These figures are much 
above those of any of the 8 passerine species for which comparable data are 
summarized by Fautin (1941), but do not equal those given by Weston (1947) 
for the Black-headed Grosbeak in which both sexes incubate. 

While male waxwings usually are quite active in bringing food to the nest 
during incubation, no definite feeding rhythm has been noted. In observations 
at 1 nest covering a 14 day period, attention intervals were highly variable, 
ranging from 0.38 feedings per hour to 1.4 per hour. A review of data from 
7 nests based on average feedings by the male per hour is as follows: nests 
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visits decreased from 2.5 per hour on the day the first egg was laid to 0.75 per 
hour on the day the 5th egg was laid; the visits increased gradually to 1.9 per 
hour on the day before hatching; the visits were accelerated to 3.1 per hour on 
the day of hatching. At 1 nest, Gross (1929) reported male visits once every 
half hour during incubation and Saunders (1911) once every hour. From the 
standpoint of averages it can be seen readily that the statements of the 
writers mentioned could be true during some part of the incubation or feeding 
period, since there appears to be considerable variation in male attention. It is 
evident that there is a decline in male attention during laying and that after 
reaching a low ebb on the day after the last egg is deposited in the nest, there is 
a gradual increase in male nest attention until hatching, so that in a normal 5 
egg nest, there is a decrease for the first 5 or 6 days and a gradual increase for 
about 11 days. 


III. Incubation Period 


Moreau and Moreau (1940) defined the incubation period as the time from 
laying to hatching of the last egg. At 2 closely watched nests this period was 
12 days and 5 hours. At 6 other nests with less complete records the last egg is 
known to have hatched between 12 and 13 days. The incubation period has 
been given by various writers as follows: Crouch (1936) 12-14 days, Gross 
(1929) 14 days, Bergtold (1917) probably 14 days, Post (1916) 12 days, and 
Saunders (1911) 12 days. Lea (1942) gave the average incubation period for 
18 marked waxwing eggs as 11.7 days, with a maximum of 13 days and a 
minimum of 11 days. Any of these might be accepted, depending upon the 
definition of the incubation period and the accuracy of observations. 

During 1942, 1945, and 1946 the 12 day 5 hour incubation period in conjunc- 
tion with the information below on the development of individual eggs in a 
nest has been used as a basis for the accurate prediction of more than 25 
hatching dates of nests where dates of laying were known. Since in the waxwing 
some incubation occurs during laying, thus exhibiting Bergtold’s (1917) ‘‘ap- 
parent period’’, an understanding of the incubation period would not be com- 
plete without a study of the complete set of eggs in a nest. To determine ac- 
curately the developmental period of the eggs, it was necessary to know (1) 
when each of the set was laid, (2) the time at which each of the eggs hatched, 
and (3) the amount of time spent by the incubating bird. To determine the 
time of egg laying, nests were examined early each morning before the eggs 
were laid and again as soon as feasible afterwards. Usually the observations 
were continuous and nests were inspected whenever the female left. The order 
of laying was recorded by marking each egg as laid with India ink. 

Crouch (1936) reported that waxwing eggs were laid before 11:00 o’clock 
in the morning. While this has proved to be true, usually such statements are 
based on observations which extend from the previous day, and as pointed 
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out above may involve almost a 24 hour error in laying time. Error can be 
reduced greatly with more frequent observation. The hour of egg laying was 
taken as the midpoint (Table 2) between the time of last observation before 
laying and first observation after laying. The mean egg laying hour (6:29) is 
an average of the calculated egg laying times and might be considered as the 
most probable time for an egg to be laid. 

The time of hatching was determined much in the same manner as egg 
laying. The pipping of eggs was often of assistance in determining the ap- 
proximate time, and the female’s habit of eating the shells was of great value 
in timing the completion. At 2 nests during manipulation of the eggs the 
India ink numbers which had been marked on them were plainly visible 
through the telescope, and the identity of the hatched young could be deter- 
mined. The order of hatching in all cases in which it had been possible to mark 
the eggs was the same as the order of laying. Hatching is spread over a period 
of more than 2 days and is not a simultaneous hatching. Six other records were 
obtained in which hatching spread into the second day. Crouch (1936) and 
Gross (1929) state that the young hatch at the same time. 

The incubation time of the female was determined by multiplying the per- 
centage of observed time the female was incubating on the day by the number 
of daylight hours at that day of the year. As this would cover only the daylight 
period, an attempt was made to learn something of night incubation. It was 
possible to obtain 3 records of nests inspected nightly, following the laying of 
the first egg. In each case the bird was first found on the nest the night following 
the deposition of the third egg, and she continued to be present on the nest 
each night thereafter. With the above 3 factors of the data known it was 
possible to approximate rather closely the total incubation received by each 
egg before it was hatched. Table 5 summarizes the incubation of the individual 
eggs in Nest 41-10A 

It will be noted that the lapse in time between the hatching of the first and 
last eggs is much less than that between laying of the eggs. Nice (1937:122) 
mentioned this in the relation to the Song Sparrow and related it to the irregu- 
larity in the starting of incubation by the female. If there were no incubation 
until all the eggs were laid, we would expect the eggs to hatch at the same time; 
however, since incubation increases progressively with laying of the eggs and 
hatching is spread over more than 1 day, there should be some relation between 
the two. That a relation does exist is apparent from the fact that the eggs have 
always been found to hatch in the same order as laid. A comparison of the 
figures (Table 5) of estimated incubation and intervals at hatching shows 
that there is a trend toward compensation which however remains incom- 
plete. The earlier incubation, which consists of shorter periods more widely 
spaced, seems not to be as effective as the later, which is consistently at a 
higher level, since none of the first 4 eggs hatched quite as far in advance of 
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the fifth as would be expected from the amount of incubation received in the 
first few days. In relation to poultry, Jull (1938) states, ‘The longer that 
hatching eggs are stored at room temperature before being incubated the 
longer the time usually required for incubation”. This might apply to the 
partial incubation of first eggs lying in the nest. 

The facts as revealed by this study of incubation in the Cedar Waxwing 
show that it is impracticable to determine any one definite point at which 
incubation begins. For purposes of comparison with other species the incuba- 
tion period as defined by Moreau and Moreau (1940) may be satisfactory. 
This leaves untouched a major problem of development, namely, the factors 
which control the rate of development of the embryo, upon which further field 
and laboratory study is needed before satisfactory conclusions can be reached. 


TABLE 5 
Incubation Data from Nest 41-10A 
EGG 1 EGG 2 EGG 3 EGG 4+ EGG 5 
Time laid j f 7/5 7/6 7/7 7/8 7/9 
6:24 A.M. 6:38 A.M. 6:53 A.M. 6:38 A.M. 6:47 A.M. 
Time hatched... . - 7/19 7/20 7/20 7/21 7/21 
11:24 A.M. 7:13 A.M, 6:56 P.M. 5:56 A.M. 11:57 A.M. 
Hours in interval between lay- 
ing and hatching......... 353.0 336.5 324.0 7.2 293.2 
Per cent of incubation on day 
| eee 43.2 63.8 71.6 79.2 90.6 
Estimated hours of incubation 
during first day... . 6.5 9.6 10.7 11.8 13.6 
Estimated hours of incubation 
Pr 0 0 9 9 0) 
Total estimated hours of incuba- 
tion before 5th egg.......... So.% 50.1 40.6 20.9 
Hours hatched before 5th egg e 36.5 28.7 17.2 6.2 
Hours unaccounted for by differ - 


ence in incubation... . 18.6 21.4 23.4 14.7 


CARE OF YOUNG 


A striking change in male behavior at hatching apparently was set off by 
visual stimulation when the male saw the young in the nest. The female 
communicated the presence of the young by rising from the nest. Both spent 
a few minutes looking down into the nest, after which the male flew away, 
and the female settled back on the nest. Two developments followed: first, the 
male, previously having fed the female mulberries or wild cherries, produced 
on his next visit a white soft material which seemed to consist of a mass of 
small caterpillars; second, the average of nest visits was accelerated from 1 
visit every 30 to 45 minutes to 1 every 15 or 20 minutes. It definitely was 
known that the male at Nest 41-10A did not see the young before 6:25 A.M., 
and the first appearance of the new type of food occurred at 7:12 a.m. Also 
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at Nest 41-10B the male first saw the young at 12:30 p.m., and at his next 
visit at 12:58 p.m. he brought insect food for the first time. The characteristic 
pattern of feeding has been described well by Lea (1942: 232). 

Attempts to feed the young usually began within 2 hours after the first 
young hatched and often earlier. At Nest 41-10A, on August 17, only 20 
minutes after the young was out of the shell, feeding was attempted. Gross 
(1929) saw feeding on the first day. Feeding progresses with considerable 
regularity after the first day. Post (1916) gave a good report of second-day 
feeding. From the third day on the food brought to the young is largely fruit. 
Lea (1942: 233-234) gives data on this somewhat unusual condition. 

In regard to brooding all observations during this study indicate that the 
male did not brood. The female broods almost continuously for at least 3 
days as 2 records for the third days after hatching showed the female to be on 
the nest for 89.6% of the observed time and 93.7% of the observed time (8-10 
hours), respectively. From the third or fourth day after hatching a considerable 
decrease in the nest attention of the female was noted. The female does not 
desert the nest area as brooding wanes but perches in the nest area and guards 
the young. This guarding behavior is noticeable particularly after the eighth 
day. At Nest 45-08B on August 20, the eighth day, the female spent more time 
standing near the nest rim or perched in the tree than actually on the nest and 
on 1 occasion drove a grackle from the nest area. The fact that the young are 
becoming more active might play a part in reduction of brooding. Unusual 
stimuli may result in a recurrence of brooding as at Nest 46-07A when the 
female stayed on the nest continuously during the morning of the tenth nestling 
day in response to a heavy rain. 

As brooding diminishes the female starts to make feeding trips. Feeding 
trips by females during the first 5 days usually are infrequent. At 2 nests feeding 
trips were not noted the first 2 days during 8 hour observation periods. One 
female captured a mayfly while brooding and attempted to feed it to the young 
on the third day but made no other feeding trips in a 3 hour observation. 
During a 4 hour observation no feeding trips by another female were observed 
on the third day. 

Both sexes are active in nest sanitation. After feedings the adults probe the 
anal areas of the young and invariably eat the fecal sacs. During the first 10 
days this behavior occurs as frequently as feeding (see Fig. 3) but then de- 
creases when the young begin to defecate in or over the nest rim. The Figure 3 
published by Lea (1942) is typical of the process as seen at Put-in-Bay. An 
excellent description of the nest sanitation behavior was given by Littlefield 
and Lemkau (1928). 

The relationships between the brooding of the female and the feeding cycles 
of both males and females are shown in Figs. 3 and 4. The graphs of feeding 
are based on averages of several observations taken at 8 nests involving 90.5 
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hours of observations and are illustrative of the trends which have been noted 
in the field. During the first 5 days, when the female spends 75% or more of the 
daylight period in brooding, littie time is available for feeding activity. As 
brooding decreases, feeding by the female increases until the latter part of the 
period, when the feeding activity is reduced or in some cases absent. This 
clarifies the behavior of the sexes as described by Littlefield and Lemkau (1928) 
who noted that both birds brought food to young on the ninth day but as late 
as the twelfth day found 1 bird perched in a tree while the other did most of the 
feeding. Post (1916) also did not specifically mention the presence of both birds 
at the nest after the tenth day. 

The frequency of feeding by the male generally is inverse to that by the 
female. There is a sharp increase at hatching, followed by a decline in the early 
part of the nestling period, and then later by a gradual increase at the time of 
fledging. The composite graph line (Fig. 4) is the sum of feeding visits by the 
male and female. It should be pointed out that with the interaction of male and 
female feeding, the food delivered to the young is very probably proportional in 
amount to the requirements of the various growth levels of the young. Follow- 
ing the composite graph line it can be seen that during the period of rapid 
growth of young (days 4-10, Fig. 4), the total of food trips per hour increases. 
When the growth rate of the young diminishes, the rate of feeding also levels off 
but is maintained at a high level. The reduction of male feeding trips during the 
first 5 or 6 days may not involve a reduction in quantity of food since at the 
third day, as stated, there is a change from insect food, which probably is not 
regurgitated and thus carried cnly in small amounts, to fruit. Considerably 
more of the berry or fruit food can be carried per trip. 

The young are fed by the parents for 6 to 10 days after fledging. In the 7 
pairs, Table 1, which renested only the males fed the fledged young. Three 
cases were observed at Put-in-Bay in which females successfully reared young 
when males disappeared. At 2 nests where females were lost both males de- 
serted the young. 


DEVELOPMENT OF YOUNG 


The young of 1 nest were studied twice daily, at 5 A.M. and 5 p.M., from 
hatching until fledging. These data supplemented by other observations at 9 
nests form the basis for a brief outline of development. 

The newly hatched young were completely naked when examined under a 
binocular and the skin was soft and pink. The skin began to darken especially 
on the femoral, sacral, and primary regions when the young were half a day old. 
By the evening of the second day the rectrices had penetrated the skin slightly, 
and feather sheaths had ruptured the skin in all the principal feather tracts on 
the fifth day. The most noticeable change in plumage occurred on the ninth and 
tenth days when the feather sheaths rapidly disintegrated and the young 
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suddenly appeared in almost full feather (Herrick, Fig. 137). The plumage was 
quite complete by the fourteenth day although the rectrices were not full 
length. 

During the first days of nest life the main activities were gaping and defe- 
cating. On the third day the young were able to maintain a sitting position 
(Herrick, Fig. 136) and also to produce a faint buzzing call note. On the sixth 
and seventh days wing movements were observed and the eyes were partially 
opened. By the ninth day the birds gaped at the hand and gave very audible 
begging calls. The legs were sufficiently developed that banding was feasible. 
During the eleventh day of nest life the young answered calls of their parents 
and ‘‘froze” in response to warning notes. They stood up, gaped, and begged 
when other waxwings gave calls in the vicinity. On the twelfth day and after 








TABLE 6 
Individual Weights of Young—Nest 46-22 
“YELLOW”? WEIGHT ““GREEN’’ WEIGHT ““BLACK’’? WEIGHT “TAN”? WEIGHT 
DATE = E 
A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. 
Aug. 10 2.7g. 3.2g. 3.2g. 

11 3 Se. 5.4 3.6g. ee 4.0g. 6.2 3.2g. 
12 5.5 7.9 a. 8.1 6.7 8.7 3.7g. 5.4 
13 7.4 11.1 8.2 11.9 8.1 12.9 5.4 8.3 
14 10.9 14.9 10.7 15.6 11.8 16.3 8.5 12.6 
15 14.1 17.8 14.2 19.1 15.1 20.4 a8..3 17.0 
16 16.3 22.5 18.8 as.2 18.3 23.5 14.5 20.2 
17 20.9 26.9 21.3 25.5 22.4 ee 18.4 24.3 
18 23.6 28.3 24.5 29.6 25.0 30.6 22.6 28.5 
19 26.4 30.8 28.5 30.7 28.7 31.6 a8 31.7 
20 29.1 30.1 30.1 31.6 29.9 31.7 29.1 31.4 
21 29.8 32.0 31.0 33.5 31.0 33.2 30.3 34.5 
22 32.4 35.0 31.6 33.0 31.0 35.2 | 33.4 36.2 
23 33.5 32.2 32.6 34.0 33.3 33.9 33.7 35.6 
24 31.2 32.8 30.4 34.3 32.6 33.8 34.4 35.8 
25 Fledged Fledged Fledged Fledged 


there was much activity demonstrated by stretching, wing movements, and 
preening. At this time the young may be flushed easily although until the 
fifteenth day are not able to maintain level flight. The general behavior and 
growth agreed favorably with descriptions by Post (1916) and Saunders (1911). 

Table 6 summarizes the weight changes of young during nest life. Review of 
this table shows the rapid weight gain of the 46-16B nestlings during the first 
10 days. Using the morning weights, which were subject to less fluctuation and 
thus give a more exact representation of the weight, it can be calculated that 
the average daily gain in weight for these days is 3.1 g. per day. This is a gain in 
weight per day approximately equal to the average hatching weight of 3.1 g. 
After the tenth day there was a leveling off of weight gain followed by a drop 
just before the young left the nest. The 4 fledglings gained weight with equal 
rapidity and individual weight curves drawn from the data in Table 6 show 
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similar sigmoid curves. Schrantz (1943) studying the Eastern Yellow Warbler 
shows graphs indicating a similar rapid growth period followed by decelerated 
growth as the young left the nest. He stated also that, ‘“The last hatched of any 
nest may gain weight as rapidly as the first hatched”’. The overnight weight loss 
of the 46-16B nestlings was not excessive when compared with other species. 
Nice (1929) found that captive Mourning Doves lost between 8 and 9% of 
their early morning weight. Taber (1928) found an average of 7.7 per cent over- 
night weight loss for 15 species, and Kendeigh (1934) noted a 10 per cent loss in 
English Sparrows and a 14 per cent loss by House Wrens. The maximum rela- 
tive weight loss of these young occurred during the sixth and seventh nights 
when the weight loss percentages were 9.08 and 10.23, respectively. For the 
first 3 days, overnight weight loss was minimal. Starting with the third night 
the weight loss increased rapidly, averaging 8 per cent for the third, fourth, and 
fifth nights. Weight loss continued about this level through the ninth night and 
then underwent a reduction to about 5 per cent during the following 4 nights. 
On the fourteenth night a sharp increase to 8.2 per cent weight loss was noted. 
Further study of these weight losses should reveal corresponding changes in the 
metabolism of the young. 

Following the progress of the young after fledging was made possible by 
banding. For the first 3 days after leaving the nest the young are very dependent 
upon the parents, stay close to the nest during the day, and roost nearby at 
night. In 2 instances the young were not seen farther than 75 feet from the 
nests during the first 2 days, and in 6 cases the birds were 100 yards or less from 
the nests on the first 3-4 days. These young roosted in the area at night for the 
first 3 days, often perching close together. The movement away from the nest 
after this early period is probably related to the ability of young to feed. On the 
first day out of the nest the birds often pick at matter on leaves nearby. On the 
second day there is some improvement and one of the young (18 days old) was 
noted walking up and down a limb hunting and eating insects. This young was 
alert and fast in picking up food and on 1 occasion wiped its bill in adult fashion 
after eating. On the third day after leaving the nest the fledglings fed more by 
themselves. This feeding was particularly noted at 46-15A where 19 day old 
young were seen alternately eating currants and being fed by the male in 
Webster’s orchard. The young are fed in part by the parents for 7-8 days after 
leaving the nest. During the first days out of nest the fledglings had some 
difficulty in landing, but by the fifth or sixth day they controlled themselves 
almost as well as the adults. Young at 46-15A fledged July 18 and were observed 
July 23 flying and handling themselves well. At this time their tail feathers were 
considerably developed, a structural factor probably important in this behavior 
change because landing precision of 3 adult birds noted with mutilated rectrices 
was also reduced. Nice (1941a) noted landing difficulty in her captive waxwing 
until it was almost 4 weeks old. 

Independence probably is attained by the age of 25 days; almost certainly by 








WILSON BULLETIN vaar No'3 


172 
30 days. At least after this age the fledglings have not been observed being fed 
by the parents and have left the nest area. After independence is attained the 
young form small flocks which fly about feeding and catching flies. These 
flocks are seen in the latter part of July and early part of August. Instances of 
these juvenile flocks are cited under “Social Behavior”. Toward the end of 
August these flocks may be composed of both adults and young. Crouch (1936) 
noted mixed flocks in late summer. 


RENESTING 


At Put-in-Bay there is reason to believe that under favorable conditions most 
waxwings would rear 2 broods of young in a shorter span of time than might be 
expected since some of the activities at both nests may proceed concurrently. 
Of 8 pairs of waxwings which were together at the fledging of the first brood 
and in which 1 or both birds were banded and their identity definitely known, 7 
were found rearing a second brood. These 7 pairs (Table 1) demonstrated a 
considerable overlap of activity at the 2 nests. During observation of first 
nests it appeared that the reduction of brooding during later nest life coincided 
with the resumption of courtship. Courtship behavior may appear after the 
seventh nestling day. Among 6 of the pairs listed courtship was seen once on 
the eighth day, twice on the ninth day, thrice on the the tenth day, and con- 
sistently in all by the thirteenth day. Building started within a day of courtship 
in the 4+ cases where starting of the second nests was observed. Pair 46-07A 
was noted picking up building materials on the eighth nestling day, the same 
on which they resumed courtship. During this phase of the nest cycle the male 
is at the peak of activity. In addition to feeding the first young and courting 
the female he builds with early season vigor on the second nest. It was during 
this period that the male of 46-07A was trapped while obtaining nesting ma- 
terials for the second nest. This bird was caught and banded at 12:52 P.M. 
July 21 and was seen at 7:22 a.m. July 22, feeding the young of the first nest. 
Observations during the day showed him to be building, courting the female 
and feeding the young about once every 20 minutes. During the afternoon from 
about 3:52 to 4:52 the male made either a feeding or building trip once every 7 
minutes, which exceeded the female in building and feeding trips about 5 to 1. 
As mentioned under “‘Care of Young” the attention of the female to the first 
nest decreases at this time; however, as egg laying at the second nest approached 
the female became more active in building at the second nest. The resumption 
of begging behavior by the female occurred also. 

The laying of the first egg in the second nest varies from the day before 
fledging at the first nest to 3 days after. The number of eggs in second nests 
tends to decrease slightly, there being an average of 4.57 eggs per nest in the 
first nests and 3.86 eggs per nest in the later ones . This corresponds with the 
data given previously on early season and late season nests. 
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With the exception of the male activity in feeding the first young the nesting 
behavior at the second nest is similar to that of the first. After 4-5 days when 
the young have moved away from the nest it is identical. In the later part of the 
second nesting the activity of the female in feeding the young is reduced as at 
the first nest but no further courtship behavior between the pair has been seen. 
How long the family remains together and what relationships exist are un- 
answered questions, requiring additional data. Theoretically, if the nesting 
cycle of a waxwing were to be repeated, 2 broods would be reared in about 75 
days from beginning of construction of the first nest. The data from Table 1 
show that Cedar Waxwings can nest and fledge 2 broods in from 60 to 69 days, 
or an average of 64.67 days. This rapidity of reproduction results from a 
definite overlapping of the 2 nesting cycles, in which building of the second 
nest may appear as much as 7 days before fledging of the first young. Fre- 
quently egg laying may take place in the second nest before the young of the 
first are fledged. At the nests shown in Table 1, attempts to trap and band the 
birds were made when second courtship should have recurred, a time probably 
critical to the beginning of the second nest, and the removal of this interference 
might further condense the production time of 2 broods. The data indicate 
that in a nesting population of waxwings, nesting overlap is certainly common, 
and with no interference it would occur regularly as part of the breeding cycle. 
Figure 2 supports this conclusion since the date of laying of first eggs in 104 
nests reveals a peak from June 20 to 26 and a corresponding peak from July 20 
to 28. The average time lapse between the known first and second nests was 
29.84 days. 

The overlapping of first and second nests is made possible by the tremendous 
activity and close cooperation of the pair. Two conditions notable in the be- 
havior of waxwings which seem to be particularly involved in bringing about 
this relation are: the maintenance of the bond between the pair, and the 
assumption of the feeding of the young by the male during the latter part of 
the nestling period. Certainly the first factor is obvious since continued contact 
between the pair would facilitate courtship. In many species, i.e., Song Sparrow 
(Nice, 1937), English Robin (Lack, 1946), and House Wren (Kendeigh, 1941), 
territorial behavior tends to hold the pair together. In the waxwing where 
territory is not a completely isolating mechanism, the extended courtship be- 
havior probably is the binding factor. 

In regard to the second factor, Kendeigh (1941: 118) pointed out that 
male attention at the first nest aided remating for a second brood since the 
physiological condition and behavior patterns could be maintained in adjust- 
ment. This seems to apply in waxwings especially because of the relation be- 
tween feeding and courtship. Fig. 4 is a graphic summary of the attention of the 
pair. Here the reduction of brooding by the female can be compared with her 
increased feeding activity during the early part of nest life. After the tenth day 
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the high feeding activity of the male concurs with a reduction of activity of 
the female thus permitting physiological readjustments involved in egg pro- 
duction. The fact that such adjustments are in progress is evident in the changes 
in behavior at this time. The material fact that eggs are found in the second nest 
before or at the time of fledging is proof that the changes are complete and the 
second nest is well under way. 


SocrAL BEHAVIOR 


Social behavior perhaps is not as well developed in birds as in some groups 
of animals, but it is definitely apparent in the activities of birds when groups, 
under given conditions, act as a behavior unit rather than as several individuals. 
Cedar Waxwings demonstrate social characters throughout the year, except as 
stated above, not in the breeding territories. 

Large flocks of waxwings are often seen during the fall, winter, and early 
spring. The compactness of the flock while in flight, perching, bathing, or 
feeding, and the unending communication by means of the “flock call” are 
evidences of gregarious behavior. Typical of many similar observations in the 
literature are those of Staebler and Case (1940) and Feltes (1936). An excellent 
example of tlock unity was observed by Dr. Charles F. Walker at Put-in-Bay 
when 1 of a group of waxwings was struck and killed by a Sharp-shinned Hawk 
(Accipiter striatus). The birds ‘‘froze”’ as a group and shortly flewaw ay with 
extreme speed in a compact body. 

During the breeding season large flocks are unusual but small social units 
composed of birds nesting in the same area are common. Due to the shape of 
the island, 2 definite groups could be identified at Put-in-Bay, one from Peach 
Point and the other from Webster’s orchard. These groups often fed together in 
a large mulberry tree but behaved as separate units, arriving and departing at 
different times. The groups were identifiable by certain members which were 
color banded. In the vicinity of the nests known individuals and pairs have 
been seen joining or separating from the group as they passed by on the way to 
or from the feeding ground. Evidence of social behavior is found also in the 
change of feeding areas noted during the season. Under the discussion of terri- 
torial behavior an example of 6 waxwings feeding on wild strawberries was cited. 
These birds appeared in this spot, not more than 2 square yards in area, in not 
over 3 minutes time while the observer was standing only about 75 feet distant. 
Obviously something in the behavior and calls of the first birds present brought 
forth an aggregatory response on the part of the others. On a larger scale, ob- 
servations during 5 summers have shown that the feeding areas of Peach Point 
birds shift in a regular predictable pattern throughout the season. It is under- 
standable that birds should respond more strongly to certain foods, but it is not 
probable that acting in complete independence the majority of the Peach Point 
nesting birds would locate these food areas so rapidly as some of them were 
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over 0.75 mile apart. The mere gathering of food seems inadequate to account 
for the presence of the color banded female 46-11 feeding with the flock almost a 
mile distant from the place where she normally gathered food for her young. 
Saunders (1911) and Nice (1941a) commented on the group behavior of wax- 
wings during the nesting season. 

Social behavior is apparent rather early in the life of a waxwing. There seems 
to be a definite tendency of fledglings to remain together after leaving the nest 
and to join with the young of other nests in the area into local groups. In 2 
instances the banded young from neighboring nests formed a small flock on the 
3-4 day after fledging. Small groups of young are commonly seen flying about or 
feeding after the middle of July. The largest group of juveniles observed in a 
definite flock was noted on the east point of South Bass Island August 9, 1945, 
about 6:30 p.m. There were about 30 well-developed young flycatching from a 
tree and from light wires along the road. Flocks of young are common until the 
end of August when mixed groups may be seen. Crouch (1936) noted mixed age 
groups in late summer. The social nature of waxwings was demonstrated by the 
captive young which at regular intervals fed, bathed, sunned, and flew con- 
sistently in the cage as a group. 

The Cedar Waxwing is an example of a social species during the non-breeding 
season but which in summer exhibits both social and territorial activity. The 
integration of these phases of behavior is an important feature in the life history 
of this bird since it is intimately related to reproduction and food habits and 
should be considered further. 

The following elements in territorial behavior have been pointed out. First, 
the pairs are formed when the selection of the territory is made, and both birds 
are active in its selection. Second, much of the courtship takes place within the 
territory. Third, the male is more vigorous in defense of the territory but the 
female is also active against either male or female intruders. Fourth, while the 
territories are small they are strongly defended and do exist since away from 
them no intra-specific fighting is observed. These conditions of behavior ap- 
parently function in limiting interference with reproduction, as suggested by 
Nice (1941b). That crowding or interference does limit nesting behavior was 
demonstrated in 1942 with the captive waxwings. These birds, though kept in a 
cage 8 ft. by 4 ft. by 4 ft., seemed to be normal in their activity and gave indi- 
cations of reproductive behavior fairly early in the season. Two nests were 
started in the cage but so much fighting and confusion resulted that little 
progress resulted. Attempts at courtship were frustrated continually by direct 
interference of other birds. When 5 of the birds were removed the remaining 2 
finished a nest, the female-laid 2 fertile eggs, and 1 young was raised. The ac- 
tivity of the pair and the young in all respects noted was identical with non- 
captive birds. 

The function of social behavior in the waxwing seems to be related to the 
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highly seasonal food. The social responses of fear, sunning, tolerance in the 
group, and apparent recognition of group members culminate in units which 
enhance the opportunities of the individuals in obtaining food. Some attempt 
has been made to determine the factors which control the interaction of these 2 
types of behavior. The territorial behavior of birds has been related generally 
to 2 major factors: seasonal physiological changes and the psychological effect 
of familiarity with a given area. Blanchard (1941: 12) associated the change 
from a social level of winter behavior to the more territorial activity which 
accompanied seasonal physiological changes. Nice (1943: 83) mentions a similar 
condition, the flocking of birds in cold weather. Physiological change is cer- 
tainly in part responsible for territorial behavior in waxwings and may account 
for seasonal variation in a waxwing’s aggressiveness, but it could scarcely 
account for the variation between behavior of a waxwing in the territory and 
at the feeding place. The factor of nearness to some central part of the territory, 
usually the nest (Davis, 1941), as increasing the defensive response seems more 
adequately to explain this change. The behavior of the female is illustrative in 
this regard since cases were mentioned in which sometimes a mere infringement 
of territory was disregarded, but intruders approaching the nest were driven off 

Since the territory is small the basic gregarious behavior could function away 
from the territory and the stimulus of area familiarity could bring into play the 
territorial level. An additional factor making possible the interaction of terri- 
torial and social behavior is the apparent absence of fighting in defense of mates. 
Such a condition permits close contact in flight and at feeding areas. On the 
other hand this might have led to reproductive confusion had not a particularly 
binding relationship developed between the pairs. When we consider the rather 
low mortality and the high nesting success of the waxwing it would seem that 
this integration of the territorial advantage of little nest interference with the 
normal advantages of social existence make for a rather high degree of effi- 
ciency. This efficiency in reproduction as well as in time has been stressed in 
various parts of this article. Late starting of nesting, cooperation of pair mem- 
bers in nesting activities, contraction of time in brood production, and the 
integration of territorial and social behavior are conditions remarkably adapted 
to the food habits of the species. The ceremonies of pairing, courtship, and 
bond maintaining are associated with food. It cannot be overlooked that the 
behavior of the waxwing centers in the problem of food. Fruit, which is the 
major item of diet, is highly seasonal in its availability and in addition is ex- 
tremely variable in quantity from year to year. The entire sequence of waxwing 
behavior during the reproductive cycle seems to be admirably adapted to the 
efficient utilization of this food supply. 


NEST SUCCESS 


Over 200 nesting attempts have been observed throughout the 5 years; 
however, only 60 are considered here. Fifty-six nests were lost at various stages 
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as the result of observational interference and the remainder never contained 
eggs. Of this remainder, losses during nest building were: 54.8°% caused by 
storms, 33.3% by desertion of unknown origin, and 12.0% by incompleteness of 
data. Sturm (1945) found weather to be a major cause of early nest loss over 
this same area. 

Of the 245 eggs laid, 22.9% did not hatch, but only 4.6% had no observable 
development. Of the 60 nests in which eggs were laid, 76.7°% fledged at least 1 
young. The greatest cause of nest loss after the eggs were laid was predation. 
Eggs either were punctured or stolen from 4 nests, and young were taken from 
3. Storms accounted for 4 nests. Mites probably caused desertion of 2 nests, 


TABLE 7 
Frequency of Eggs, Young Hatched, and Young Fledged 


YOUNG YOUNG 


EGGS PER NEST NESTS HATCHED NESTS FLEDGED NESTS 

1 1 0 12 0 15 

2 4 1 0 1 0 

3 9 2 4 2 6 

4 21 | 3 10 3 9 

5 25 4 19 4 20 

6 0 5 15 5 10 
Totals 60 60 00 
Mean.. .4.08 3.15 2.82 

TABLE 8 
Annual Nesting Success 
YEAR 
| TOTAL 
1940 1941 1942 1945 1946 

Number eggs laid io .| 53 50 43 36 63 245 
Per cent young hatched from eggs ; 62.3 | 62.0 | 83.7 |100 84.1 | 77.1 
Per cent young fledged from eggs 56.3 | 48.0 | 81.4 | 88.9 | 82.5 | 69.8 


which were the only ones ever found with mites. At both of these nests the 
birds had been observed obtaining nesting materials from old nests of grackles 
which were thought to be the source of the infestation. The cause of loss in the 1 
remaining nest was unknown. Cowbird (Molothrus aler) eggs were not found in 
any of the Put-in-Bay waxwing nests. The considerable decrease of loss due to 
storms during this period can be attributed to the presence of the female in 
the nest. In the 60 nests, there was an average of 4.08 eggs laid per nest, 3.15 
young hatched per nest, and 2.82 young fledged per nest (Table 7). Table 8 
summarizes the data by years and as a whole. 

The success of these nests is somewhat higher than that reported by Nice 
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(1937) for 11 studies of open nesting passerine species, and it is well above that 
of Lea (1942) in his study of waxwings at Douglas Lake, Michigan. His figure, 
47.7% success, was based on nests producing fledglings rather than on a com- 
parison of eggs laid to numbers of young fledged. From his Table 1, 25 young 
were fledged from 44 eggs laid, or 56.82%, a figure more comparable to the 
data presented here. 

In reviewing the nesting cycle of these birds it should be recalled that once 
egg laying starts the nest is very infrequently left unattended by the birds. 
With the close incubation by the female and the attention of the male through- 
out incubation and feeding of young, there is good reason to believe that a high 
percentage of success should result. Since practically all nests known in this 
area were observed or checked in some manner there is a possibility that certain 
nests discarded because of interference would have been lost through normal 
desertion. This would tend to result in an increase in the percentage of nest 
successes. On the other hand failure to appreciate interference with nests could 
have been responsible for figures of lower percentages. To be valid, nesting 
success measures probably should be based on even larger samples with the 
factor of interference reduced to a minimum. 


SUMMARY 


A study of the Cedar Waxwing was conducted at Put-in-Bay, Ohio, during 
1939 and 5 additional summers. The Put-in-Bay area consists mainly of summer 
residences, old orchards, gardens, and vineyards. The objective was to de- 
termine the relationships between individuals or groups and their environment. 
Birds were trapped and color banded for identification. 

An erratic winter population is present in this region in most years but never 
in sufficient numbers to account for the nesting population which arrives during 
the latter part of May. Nesting attempts are noted immediately but many of 
these early nests are not successful, and the height of the reproductive season is 
delayed until the middle of June. The movements of the birds throughout the 
summer are related to the seasonal fruits which compose a major part of the 
diet of both adults and young. 

airing probably occurs in the flock or soon after arrival of the birds. Sex 
recognition involved in pairing is based on behavior probably instigated by the 
male. When the female responds a highly stereotyped “‘courtship dance”’ occurs 
which often is followed by fast circular flights. Following pair formation the 
members of a pair associate almost constantly and may stay together through- 
out the breeding season. The cichlid fish type of pairing behavior (Lorenz, 1937) 
seems to best characterize the waxwing, and no sexual dominance is apparent. 

Small territories are established in which mating and nesting occur. Both 
sexes defend the territory although the male is more aggressive. Defense of the 
territory diminishes during feeding of the young. The same territories may be 
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maintained throughout the breeding season, although occasionally shifting 
does take place when second nests are built. 

Courtship follows pairing and progresses through 2 phases: (1) a bond- 
strengthening display which culminates in copulation, and (2) a bond-main- 
taining display which continues throughout much of the nesting cycle. The 
focal point of both phases of the courtship display is the presentation of food, 
either actual or symbolic. 

A distinct advertising song is not present in the Cedar Waxwing although 
several call notes are given by both sexes. Voice functions in individual and 
species recognition and is important in pair relationships, as well as in group 
activities. 

The nest site is determined by the pair; the female, however, seems to be 
more active in its selection. Nests are constructed of various plant fibers and 
small twigs. They are somewhat bulky in appearance but usually are supported 
securely in a horizontal limb fork. Both sexes build and nests are completed in 
an average of 5.55 days. Egg laying takes place between 5:00 a.m. and 8:00 A.M. 
Eariy season nests have more eggs, averaging 4.5 per nest, while later clutches 
average 4.0. 

Incubation is performed entirely by the female. During incubation attentive- 
ness for the day is heightened as the incubation period progresses. The tendency 
to incubate manifests itself before egg laying and gradually increases as the 
eggs are laid. After the last egg is laid, attention rarely falls below 90°%% of ob- 
served daylight time. Periods of attention by the female are of unusual length, 
often extending more than 2 hours. While incubating, the female is fed fre- 
quently by the male either at the nest or on a perch near by. Females make 
some food forays alone. The eggs hatch over a period of 2 days, in the same order 
as laid, and the incubation period is 12 days, 5 hours (293 hours), using the last 
egg as a standard. The first eggs laid seem to receive more incubation before 
hatching than do the later ones. 

At hatching there is a change in the type of food presented by the male at the 
nest. The fruit which the male has brought previously to the female is replaced 
by insect food, which both parents feed to the young. This feeding of insect 
food continues for approximately 3 days, after which fruit is again brought to 
the nest. Both sexes remove the fecal sacs ejected by the nestlings. Females 
brood closely for the first 3 or 4 days, after which brooding diminishes, ceasing 
entirely by the twelfth day. 

As brooding diminishes the female gradually increases feeding of the young 
until the tenth day, when a rapid decline is noticeable. An increase in male 
attention at hatching is continued for the first 3 days, and then is followed by a 
decline until the seventh day. During the latter part of the nestling period the 
male assumes the major role in caring for the young. 

Newly hatched young are devoid of natal down. Their skin color at first is 





180 WILSON BULLETIN Vol. oF No. 3 


pink, but areas in which feather development takes place become darker on the 
first day. By the tenth day the plumage of the nestlings is fairly well developed, 
although it probably is not complete until a week after the young have left the 
nest. The nestlings gain weight rapidly for the first 10 days, less rapidly for the 
next 3 days, and decrease in weight shortly before fledging. The length of the 
nestling period averages 15.9 days, and young which remain in the nest for the 
full term are able to fly well upon leaving the nest. The young tend to stay 
together and are fed by the parents for at least a week after fledging. The 
fledglings from several nests form small flocks which often feed in the nesting 
area. 

About the ninth day of nest life the first phase of courtship may recur and a 
second nest be built, in which eggs are laid before or soon after the first young 
fledge. The average fledgling time for 2 broods is 64.67 days from the beginning 
of building of the first nest. First broods fledge on the average in 34.83 days; 
the second follow in 29.84 days. Overlapping of broods results from the tre- 
mendous activity and close cooperation of the pair. 

Cedar Waxwings are gregarious and even during the breeding season display 
social characteristics when away from their territories. Groups of the birds, 
seemingly local units, fly from the nesting regions to the feeding areas where 
they associate without discord. Social behavior is apparent early in the life of 
the waxwing when young birds tend to form small flocks. The integration of 
social behavior with territorialism is an important factor in the ecology of 
waxwings since nest life is free from interference, yet group activity enhances 
the procurement of food. Many of the distinctive features in the reproductive 
behavior of these birds seem to be related to the seasonal character of the food 
upon which they exist and upon its very local distribution. 

As compared with other passerine species which nest in open situations, wax- 
wings are fairly successful in the production of young. Of 60 nests which con- 
tained eggs, 76.7% fledged 1 or more young. Of 245 eggs laid, 77.19% hatched 
and 69.8% young fledged. The eggs are 95.4% fertile. The relatively high rate 
of success is due in part to the large amount of time which the adults spend 
near the nest after the eggs are laid. No parasitism by the Cowbird (Molothrus 
aler) has been noted. 
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BIRDS AND HUMAN DISEASE 


C. BROOKE WorTH 


ONSIDERING the abundance of birds, both domestic and wild, one is 
C astonished to realize that they play so small a réle in human medicine. 
The mammals with which man is closely associated frequently share their 
diseases with him—in fact it is sometimes a matter of sharing in both directions: 
were either man or his mammalian companions to cease existing, some parasites 
would automatically become extinct. This is true, for example, of the beef 
tapeworm, for which man is the only known final host and for which cattle are 
the only intermediate hosts. 

But with birds the situation is entirely different. There are but a few in- 
stances in which an avian host is essential to the maintenance of organisms that 
are capable of infecting man. In some other cases birds divide the capacity of 
acting as disease carriers with mammals in the same environment, thus merely 
enlarging the scope of the total reservoir. Generally, however, birds appear to 
be immune to the creatures that cause human ills, and man likewise is barren 
ground for would-be invaders from birds. No one can guess how many mos- 
quitoes, laden with infective sporozoites of avian malaria, have bitten human 
beings—yet there is not a case on record of bird malaria infection in man. Nor 
has human malaria been encountered in birds. 

From the physiological standpoint it is not so amazing after all to contem- 
plate this apparent chasm preventing cross-infection between birds and man. 
Phylogenetically birds are closely related to reptiles, while a vastly nearer bond 
unites man with other mammals. But it would be hard to define just what the 
physiological differences are, since it is difficult to imagine why the warm cir- 
culating bloods of a bird and a bat should be individually so unique as to be 
welcomed by a parasite in one case and repudiated by it in the other. If, 
however, host specificities exist even among the mammals themselves (and they 
do, often with sharp distinction), it must be natural for a much wider gap to 
obtain between mammals and birds. It is this biological discrepancy, seem- 
ingly, that results in the small list of diseases common to birds and the human 
race. 

To begin the discussion, it would perhaps be best to mention the general 
“medical” effects of birds in man’s environment. The avian army’s war on 
insects has been mentioned so often in connection with agricultural topics that 
its controlling activities against arthropod carriers of disease may have been 
neglected. The numbers of yellow fever mosquitoes or dysentery-carrying 
house flies consumed by birds can never be estimated, although they are un- 
doubtedly significant. No one is to blame for the oversight, since it is usually 
impossible to appraise such situations. 
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“Usually.” There is an interesting example, however, that makes neces- 
sary the use of the qualifying adverb. In Egyptian hieroglyphic writings the 
sacred ibis plays a prominent part in the religious ceremonies of the people. 
Apparently the bird achieved its position of veneration through the astute 
observation of the Nile inhabitants that tributaries on which ibises could be 
found were healthful places for human beings: No ibises, poor health. 

Such things smack of folk-lore and superstition, but a modern scientific ex- 
planation has justified the 5000-year-old myth. Ibises are famous snail- 
eaters, and it is obvious that where these birds are common, the snail population 
will be reduced. It so happens that in the Nile Valley two forms of the disease 
called schistosomiasis exist in endemic form. Schistosomiasis is an infection 
of the small veins of certain abdominal viscera by blood flukes, the schistosomes. 
Eggs of these flatworms are discharged in urine or feces of infected individuals, 
and the eggs, upon reaching fresh water, hatch into primary larvae that bore 
into the bodies of certain snails. After a period of larval development in these 
intermediate hosts, asexual multiplication results in the liberation of clouds of 
secondary larvae. Ifa human being now bathes in the water, or merely wades 
in to fill a vessel, he is attacked by the secondary larvae which penetrate his 
skin, invade the blood stream, and finally mature as adult flukes in his abdomi- 
nal venules. The Egyptians would have been fully aware of schistosomiasis 
areas, but the wonder of it is that they made the connection between ibises 
and freedom from disease. 

Ordinarily no such nice demonstration of birds’ asset to the environment 
is possible. Modern human populations being so mobile, so destructive to 
the natural environment, and so disquieting to bird economy, those balances 
that exist are constantly being disturbed, and practically the only way one can 
observe a balance of nature is from the standpoint of the degree of its departure 
from equilibrium. The vultures along highways in the southern United States 
seem almost conditioned to the abundance of hog and cattle carcasses in ‘‘open 
range” districts; here they continue to be of use in consuming carrion. But 
could one draw a conclusion comparable to the one involving sacred ibises? 
There is nothing implicit in the vulture-automobile situation except that cars 
have been bumping into cows for the past few decades. 

Vultures, and birds of prey that kill live quarry, may serve as disseminators 
of fleas and other ectoparasites capable of infecting man with such diseases as 
plague, tularemia, and Rocky Mountain spotted fever. It is possible that 
they also spread anthrax spores from diseased carcasses. 

The question of migration as a means of introducing exotic diseases has been 
voiced occasionally, but as yet there is no knowledge of trans-continental or 
trans-hemispheric spread of human infections by migrating birds. 

In a few specific cases, however, one can pin birds down as real biological 
reservoirs of diseases of mankind. Several forms of encephalitis may be the 
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most common and important examples, although some less significant diseases 
have received wider publicity. The encephalitides, including St. Louis en- 
cephalitis, Japanese B encephalitis, and eastern and western equine encephalo- 
myelitis, are virus diseases affecting man, other mammals, and birds. They 
are transmitted chiefly by mosquitoes. Their status at present is hard to 
define, since new virus modifications are being discovered with great rapidity; 
moreover the list of bird hosts is increasing with almost equal speed. 

The part birds take in this scheme is apparently related to a typical epidemio- 
logical series of events. At the beginning of the breeding season there are 
many immune adult birds and few susceptible ones, due to exposure and in- 
fection of the majority during the previous year. There are therefore few 
virus carriers. In addition the mosquito population is at a low ebb, there being 
few individuals available to serve as transmitters. As the season progresses, 
mosquito-breeding advances rapidly, so that before long there are: (1) an en- 
tire new population of susceptible birds and (2) a swarm of new mosquitoes 
ready for the business of virus transmission. Hence within a few months en- 
cephalitis virus is widespread in the environment, reaching its peak about 
August. The human disease appears at this time, as a “‘spill-over’’ from the 
bird-mammal epizéotic, and continues until frost does away with most of the 
mosquitoes. 

Ornithosis 





a form of atypical pneumonia or virus pneumonia—is one of 
the publicized recent medical discoveries. It has been found that semi-wild 
pigeons in large cities are sometimes naturally infected with the causative 
virus, and it seems on epidemiologic grounds that they may be the source of 
occasional human infections. One large eastern city became so concerned with 
the problem that it passed an ordinance forbidding the feeding of pigeons in 
public parks. It took the pluck of an elderly lady to test the strength of the 
prohibition: she was caught, blatantly gorging pigeons on peanuts, and her 
trial made the front pages of the newspapers. Meanwhile young sympathizers 
equally blatantly strolled through the parks with bags of cracked corn—bags 
with large holes in them, although the strollers of course had no idea of such 
defects. The pigeons have fared well through their public supporters. 

The host range of ornithosis virus among birds is only partially known. A 
signal point of its prevalence is in birds of the parrot-parakeet-macaw group, 
where the disease is called psittacosis. A respiratory malady transmitted as 
an airborne infection directly from sick birds to human beings, it is responsible 
for present quarantine regulations against the importation of psittacine birds 
from South America. Foci of psittacosis in aviaries of parrots or love birds 
already in this country are stamped out as soon as detected. 

The obscure disease, toxoplasmosis, probably of protozoan etiology, is being 
recorded from a growing list of mammals and birds. Nothing is known of its 
transmission, although human infants born of infected mothers have died of 
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its effects on the central nervous system. As widespread as toxoplasmosis is, 
it will probably not be too long before some research group gives leading in- 
formation on the subject, and then it will be possible to state whether avian 
Toxoplasma organisms and the ones infecting mammals are one and the same. 

Swimmer’s itch, finally, is an ill attributable directly to birds in some in- 
stances. As in the case of the Egyptian blood flukes, a combination of warm- 
blooded hosts, snails, and schistosomes is involved. But in this example the 
final host is a teal or muskrat. The human bathers in a Wisconsin lake or 
neighboring resort waters who encounter secondary worm larvae, find them- 
selves covered with itching welts that may become encrusted and infected. 
Not only do the victims regret the situation; the worm larvae, attracted only 
by the stimulus of a warm-blooded skin, die as a consequence of their entry 
into a wrong host. For here again is the formula of host specificity: a schis- 
tosome of teals cannot mature in man. After causing the people sufficient 
pruritic agony and bewilderment, the larvae die. Eventually the superficial 
dermatitis terminates with the sloughing of a final crusted scale. 

A consideration of the relation between birds and human disease should not 
be concluded without mention of the place of birds in medical research. Fora 
number of years canaries and ducks have been used extensively in malaria 
research. At present the barnyard chicken is emerging as the darling of medi- 
cal science—not by its proud male struttings, but by the triumphal cackling 
of the hen that lays a fertile egg. One can hardly conceive of the use to which 
fertile eggs may be put ultimately, when one scans what is being done at pres- 
ent. Incubated eggs, inoculated with various viral and rickettsial (typhus- 
like) agents, have recently provided vaccines in sufficient abundance to protect 
entire populations of human beings against diseases that were formerly not to 
be combated. The lowly egg, previously valued chiefly at breakfast, has be- 
come the greatest tissue-culture vehicle ever imagined. 

Suspensions or extracts of various tissues of embryonated hens’ eggs yield 
materials useful either as vaccines in immunizing human beings and domestic 
animals against disease, or as antigens in performing laboratory tests for the 
diagnosis of the same diseases. Heretofore these products were available in 
extremely low abundance, sometimes even obtained by the painstaking dissec- 
tion of the digestive tracts of infected lice and ticks. 

Eggs are being used currently also as media for the growth of all sorts of 
foreign tissues. They may therefore afford a new avenue for cancer investi- 
gators. 

Thus it can be seen that some birds are doing their best to atone for the dis- 
ease-spreading activities of their less considerate relatives. Since the score 
against birds is a very small one anyhow, one may suggest that the wrong has 
already been over-compensated. 


Box 4298, Tampa, FLORIDA 
































GENERAL NOTES 
HAWKS TRAPPED NEAR STILLWATER 


During the fall, winter, and spring of 1947 and 1948, Mr. Driskel trapped hawks and other 
predatory birds on his farm in the tallgrass prairie type 8 miles east of Stillwater, Oklahoma. 
The area consists of rolling pasture lands, cut through at intervals by streamways lined with 
elms, willows, and other bottomland trees, and with the blackjack-postoak forest type not far 
distant in any direction. The following species were examined by us on April 5, 1948: 


Marsh Hawk 91 
Crow 85 
Red-tailed Hawk 82 
Horned Owl 8 
American Rough-legged Hawk 4 
Short-eared Owl 3 
Barred Ow] 1 
Sparrow Hawk 1 
Swainson’s Hawk 1 
Sharp-shinned Hawk. 1 
Screech Owl 1 
Prairie Falcon 1 

Total 279 


Mr. Driskel explained that most of these birds were taken in small steel traps set on the 
ground, although a few were set on poles. Most of the traps were baited with jack rabbit, but 
others with tethered birds or live bait. It may also be of interest that practically none of these 
birds, with the possible exception of the Sharp-shinned Hawk, can be considered harmful from 
the standpoint of the economics involved. 

The catch cannot be considered representative of the population since only those species 
were taken which were amenable to capture by steel traps mostly set on the ground; neverthe- 
less, the record gives some indication of the composition of the migratory and resident preda- 
tors found in this part of the country during the cooler parts of the year.—Frep M. Baum 
GARTNER, Department of Zoology, Oklahoma Agricultural and Mechanical College, and 
WALTER P. Taytor, Oklahoma Cooperative Wildlife Research Unit, Stillwater, Oklahoma. 


BUTCHER BIRD FEEDS ON GROUND SQUIRREL 


On June 7, 1948, on rolling prairie land north of Elmira, Solano County, California, Gunnar 
Larson and I found a nest of the California Shrike (Lanius ludovicianus) 6 feet from the ground 
with the dried skin of a Douglas Ground Squirrel (Cilellus douglasii) hanging from a twig 10 
inches from the nest. The flesh had been stripped from the squirrel’s body, leaving the head, 
the skin, and leg bones attached to the skin. I concluded from the available evidence that 
some mammal, or possibly a Turkey Vulture, had stripped the squirrel prior to its discovery 
by the shrike. The squirrel, after removal of the viscera and a large part of the flesh, would 
probably not have been too heavy for the adult shrike to carry. The skin was attached to the 
twig in such a way as only a shrike could have accomplished.—EMERSON A. STONER, Benicia, 
California. 
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NESTING OF THE NARROW-BILLED TODY 


On June 12, 1930, on the summit of Morne Tranchant approximately 5900 feet above sea 
level in southeastern Haiti, I flushed a Narrow-billed Tody (Todus angustirostris) from an 
open, level spot where a horse had been tethered. The lush grass had been cropped short and 
presented a lawn-like appearance. Although I did not suspect a nest, later in the day when I 
again flushed the tody from the same place my suspicions were aroused. I found the nest in a 
tiny burrow in the side of a horse’s hoof-print. The burrow was almost straight and was about 
a foot in length, culminating in a small chamber where 2 eggs had been deposited, approxi- 
mately 1 inch below the surface of the ground. As a result of the daily torrential rains of the 
season, the “nest” was saturated and the eggs almost half embedded in the soft mud. I col- 
lected the eggs, which were fresh and perhaps did not constitute a complete clutch. They 
measure 15.2 x 13 mm. and 16 x 13 mm. The only other nest of this tody that has been de- 
scribed was found by Abbott on May 9, 1919, below Hondo Abajo, Dominican Republic 
(see Wetmore and Swales, 1931, U.S. Nat. Mus. Bull. 155: 288-289). This likewise held 2 eggs, 
one of which contained “a fair sized embryo.” They measured 15.5 x 13.5 mm. and 15.7 x 
13.5 mm. 

It will be noted that eggs of 7. angustirostris are definitely smalier than those of the better 
known 7°. subulatus. Eggs (23) of the latter species taken by Abbott in the Dominican Re- 
public measure from 16.4 to 18.8 mm. in length (average 17.5 mm.), 13.8 to 15.1 mm. in width 
(average 14.4 mm.); eggs (14) collected by me on Gonave Island, Haiti, measure 15.9 to 18 
mm. in length (average 16.8 mm.), 13.3 to 14.6 mm. in width (average 14 mm.). In view of 
the fact that specimens of 7. subulatus from Gonave Island examined by Wetmore and 
Swales (/.c., p. 286) were “very slightly larger’’ than those from Hispaniola, it is rather sur- 
prising to find that eggs of this tody from Gonave Island average smaller than those from the 
mainland.— James Bonp, Academy of Natural Sciences, Philadelphia, Pennsylvania. 


NESTING BEHAVIOR OF NUTTALL’S POOR-WILL 


On Mt. Timpanogos, Utah County, Utah, June 2, 1945, I observed an unusual nesting 
performance of Nuttall’s Poor-will (Phalaenoptilus nuttallii). A poor-will was flushed at a 
distance of about 6 feet, revealing a single egg on the bare ground. Closer examination showed, 
to my surprise, a second bird sitting close to the exposed egg. This bird made no effort to escape, 
but allowed me to handle it with little resistance. When this second bird was picked up the 
second egg of the nest was exposed. Even after being replaced on the nest the bird showed no 
inclination to escape, but opened its mouth wide, raised its wings, and trembled violently. I 
finally decided to save the bird as a specimen. It proved to be a male with well developed 
gonads and the crop filled with insects. Both eggs were completely fresh. 

The nest site was on a south-facing hillside where small bare areas alternated with a dense 
chaparral, chiefly Gambel’s oak. The “nest” was situated on a moderate slope, entirely ex- 
posed except for a small oak sapling 4 to 6 inches high that gave it a little shade. It consisted of 
a slight hollow about 4 inches wide in bare earth and without lining of any kind.—C. Lynn 
Haywarp, Brigham Young University, Provo, Utah. 


A LARGE NEST OF THE ROUGH-WINGED SWALLOW 


On June 2, 1944, 2 Rough-winged Swallows (Stelgidopteryx ruficollis), presumably a pair, 
were observed to be carrying nesting material into the garage at the Cranbrook Institute of 
Science, Bloomfield Hills, Oakland County, Michigan. This behavior continued sporadically 
for about 2 weeks until the door was closed for a period of several days. Attempts to find the 
nest were unsuccessful until June 22, when a large mass of material was found in the open on 
the top of a tool cabinet 7 feet above the floor and about the same distance below the garage 
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ceiling. The dimensions of this mass were 22 by 17 inches by 4 inches thick at the center. The 
dry weight was 435 grams. 
Structural materials of the whole mass included the following: 


Material Minimum Approximate 
distance carried percentage 

Dry leaves of quaking aspen 100 feet 50 
Dead twigs of quaking aspen 1o 20 
Bark strips of quaking aspen wo 10 
Dry leaves of Red Oak 150 yards 1 
Coarse weed stalks wo” 5 
Twigs of Tamarack 200 * 1 
Dry Willow leaves a0 * 1 
Dry leaves of Baytree 150 feet 1 
Fine grasses so * 10 
Seeds of Red Maple 200 * 
Strips of paper 
Bits of cellophane 50-100 feet | 


Wooden match stems 
Cigarette stubs 


100 


The actual nest, at one edge of the main mass, was outlined by fine grass stems and weed 
stalks, loosely constructed and without lining. It measured seven inches outer diameter, 2 
inches inner diameter and one inch inside depth. The one egg was abandoned due to the closing 
of the garage door which excluded the birds for several days. I find no reference in the literature 
to such a bulky nest of this species. WALTER P. NickeLt, Cranbrook Institute of Science, 
Bloomfield Hills, Michigan. 


LATE BLUE JAY NESTING 


On December 2, 1948 I observed 3 obviously young Blue Jays (Cyanocitta cristata), later 
joined by 2 others, being fed by an adult jay at our home on Park Hill in North Little Rock, 
Arkansas. This continued until December 17th, at which time they began using the feeders 
themselves. All 5 young were trapped and banded, but not the 2 adults. These young jays 
were retrapped continually through February 1949; one was retrapped 11 times in 2 weeks 
I had never seen them before December 2nd, and know nothing about the nest location, or 
when they left it, but they were obviously quite young birds having the short tail, general 


awkwardness, smaller size, and the infantile look about the head, eyes, and beak. “Terres 
MARSHALL, Pyramid Building, Little Rock, Arkansas. 
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COMMENTS ON RECENT LITERATURE 


Development of Plumage Color Patterns. For the experimental biologist in- 
vestigating the factors that control the processes of development, a major 
problem has been the selection of well defined criteria of embryonic differenti- 
ation, which, in response to experimental treatment, undergo definite, un- 
equivocal changes. The striking and intricate plumage color patterns of birds, 
long recognized as important tools by students of speciation and evolution, 
afford an unexcelled system for the experimental analysis of problems in 
embryonic differentiation. Willier (1942, 1948) has emphasized the advan- 
tages of the feather papilla in this respect: (1) it appears regularly after pluck- 
ing the feather and is thus readily accessible for experimental study, and 
(2) it has many characteristics of a developing embryonic organ, for example, 
axial organization, inductor action, and physiological gradients in response to 
various stimuli. Willier also has reviewed the recent advances in our knowledge 
of the genetic and environmental (particularly hormonal) control of develop- 
ment contributed by studies on the differentiation of plumage pigment patterns 
in the fowl. Most widely studied have been a group of pigments, called melanins, 
that are probably derivatives of the amino acid, tyrosine, and that range from 
yellowish brown to black, and that are deposited in the feather in the form of 
granules by branched pigment cells, the melanophores. These highly specialized 
cells have their origin in the embryonic neural crest and migrate while in an 
immature, unpigmented form (melanoblasts) to the feather papillae of the 
skin. (For extensive review of this phase of the problem, see Rawles, 1948.) 

Of the components essential to melanin pigmentation of the feather, only 
the melanophores have an extrinsic origin. This condition makes it possible 
to produce feathers which are characteristic, in every respect, of the pigmented 
breed from which they were derived, except for a complete absence of color. 
This production is accomplished by transplanting the embryonic limb bud 
of a pigmented breed, prior to the entrance of the melanoblasts, to the coelom 
of a White Leghorn embryo, an environment essentially free of pigment cells, 
where normally shaped, but unpigmented, feathers are formed. 

The melanoblasts, under certain physiological conditions as yet poorly 
understood, invade the feather papille, and are there subject to the action of 
environmental factors imposed by the growing papillae. The specitic response 
of the pigment cells is, however, governed primarily by their genetic makeup. 
For example when neural crest cells of one breed are grafted into an embryo of 
another breed, the resultant color pattern in the host feather invariably re- 
sembles that of the donor breed. The analysis of Willier and Rawles (1944) 
who tested the response of melanophores derived from embryos that have 
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sex-linked differences in plumage coloration showed that in every instance the 
kind of response corresponded precisely with the genetic constitution. The 
response may be uniform in all parts of the body, as in the Black Minorca, 
or may vary from tract to tract, or even from feather to feather within a tract, 
depending on the locus of the feather papilla in which the pigment cells occur. 
However, there is no correlation between the origin of melanoblasts and their 
differential tract responses. Young pigment cells at all axial levels are identical, 
as can be seen when they are studied after transfer to ectopic positions. In 
such experiments the feather color pattern is invariably that of the new position, 
never of the site of origin. Thus, if melanoblasts of the saddle region are trans- 
ferred to the wing, the pattern produced is a typical wing pattern. The melan- 
oblast itself, therefore, is not “‘tract-specific”, but is only capable of responding 
to specific influences of the other components of the feather papilla, and tract 
differentials must be attributed to regional differences in the physiological 
characteristics of the papillae. That such differences exist has been shown by 
injections of female sex hormones into Brown Leghorn capons. In this ‘‘estro- 
gen-sensitive”’ breed, injection of estrogen into the male or capon produces a 
characteristic abrupt change in pigmentation pattern in the saddle, neck-hackle, 
and breast regions. The feathers in each region, however, havea distinct thresh- 
old of reaction, in that concentrations affecting those in one region may have 
no influence on those in another. Furthermore, feather papillae within a tract 
may exhibit an orderly spatial arrangement of response to sex hormones, and 
in general, the response of the melanoblasts to estrogen is a function of the 
position of the feather papilla within the tract. 

In addition to the melanoblasts, the feather papilla contains 2 components 
essential to normal differentiation: (1) the dermal papilla is the permanent 
body of the follicle, without which regeneration is impossible; (2) the epidermal 
component that, as a result of “induction” by the dermal papilla, produces a 
new feather. The epidermal component forms anew with each regeneration. 
In a series of well controlled experiments, Lillie and Wang (1944) and Wang 
(1943) have demonstrated that the dermal papillae are not tract specific in 
their organizing action, but that the specificity of response in feather regener- 
ation is due to the specificity of the epidermal component. A dermal papilla 
of the breast placed in a saddle follicle leads to the formation of a saddle 
feather, and conversely a dermal papilla of the saddle region placed in a breast 
follicle induces a breast feather. It would appear, therefore, that the response 
of melanoblasts to estrogen is conditioned by the properties of the epidermal 
component of the feather germ. This conclusion has been confirmed by Trinkaus 
(1948) who further demonstrated that the inability of melanoblasts in young 
chicks to respond to estrogen is due to an “immaturity” of the epidermis. To 
show this, it was necessary to combine melanoblasts from an adult (in which 
they normally respond to estrogen) with epidermis of an immature papilla, 
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and following their establishment, to test the effects of estrogen. The results 
are summarized as follows: (1) when melanoblasts of regenerating breast 
feathers of an adult Brown Leghorn capon are transplanted to the wing bud 
of a 72-hour White Leghorn embryo, the coloration of the down and pig- 
mentation pattern of the juvenile feathers of the host are typically like those 
of the donor chicks. (2) Upon administration of estrogen, these melanoblasts 
show no response, which is in contrast to the marked response of similar 
melanoblasts to estrogen when in the epidermis of breast feather germs of the 
adult. 
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Book REVIEWS 


Know Your Ducks and Geese. A. H. Suortt and B. W. CARTWRIGHT. Sports Afield Publishing 

Co., Minneapolis, Minn. 1948. $5.00. 

This book, a superb example of a combination of art and science, presents excellent por- 
traits of 36 ducks and geese with concise, modern descriptions. For each species there is a 
10 x 12 inch colored plate of 1 or more individuals in flight and, printed on glassine paper, 
there is a small black and white sketch of male and female on the water, a map of the wintering 
and breeding distribution and a discussion of distribution, migration, food, weights, courtship, 
and nesting as well as references and a description of various plumages. The book measures 
12 x 14 inches and is bound in padded leatherette. The low price is truely amazing in these days. 
The plates, made from oils or water-colors by A. H. Shortt, are lively, colorful, have splendid 
backgrounds, and are true to life. The picture of a pair of Cinnamon Teal exploding from the 
water, and that of the Baldpates settling quietly into the marsh are especially satisfying. The 
text, written by B. W. Cartwright, is a model of brevity and clarity. The emphasis on courtship 
and nesting data exemplifies modern studies of ducks. The Wilson Ornithological Club can 
indeed be proud that two of its members have produced this outstanding contribution. 

Davip E. Davis 


The American Wild Turkey. Henry E. Davis. Smal!-Arms Technical Publishing Co., George- 
town, South Carolina, 1949, 319 pages, illus. $5.00. 
For hunters of our finest game bird, this book provides an interesting merger of personal 
adventures and opinions with the scientific data culled from the excellent research of Mosby 


and Handley. Much of the book deals with methods of hunting. Concerning conservation of 
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the turkeys the author emphasizes stocking and contro! of predators with a bare mention of 
environmental improvement for turkeys. This book is reviewed here because ornithologists 
need to be better acquainted with the opinions and problems of the sportsmen. 


Davip E. Davis 


The Avian Egg. ALEXis L. RoMANoFF AND ANastasia J. Romanorr John Wiley and Sons 

Inc. 1949. xiii + 918 pages, 424 figs. $14.00. 

Every serious student of ornithology should examine this book in order to appreciate the 
vast store of knowledge about the egg of the most abundant bird in the world, the domestic 
fowl. The ornithologist will be disappointed, however, to find so little about the eggs of wild 
birds. Indeed, only a few introductory or comparative remarks are included. This discussion of 
the chickens’ egg is divided into 3 parts: morphogenetic expression, biophysicochemical consti 
tution, and bioeconomic importance. From these titles it is obvious that the book emphasizes 
the physiologic aspects. It is hoped that the appearance of this splendid compendium of 
information will stimulate an ornithologist to write a book about the eggs of all birds 

Davin BE. Davis 


Birds in Britain. FRANCES Pitt. Macmillan and Co., London. 1949, 576 pages, photographs 
and 16 colored plates. $7.25. 

Those who wish a simple description of the behavior of British birds will find this book 
satisfactory. Although the colored plates by Roland Green are rather crowded with an assort- 
ment of small birds, the photographs, which are present on almost every page, give a good 
representation of most species. The first 90 pages of the book describe the structure, distribu 
tion, migration, and behavior while the rest of the book discusses the species in familial ordet 
starting with the Crows. The material is rather anecdotal and unorganized but does provide a 
general idea ef the species. Detailed indices make information easy to find. 

Davip KE. Davis 


Wildlife Management. U pland Game and General Principles. RevBEN Evowin ‘TrippeNset 

McGraw-Hill Book Co. 1948. x + 479 pp. $5.00. 

The field of ecology suffers from a genuine scarcity of attempts to establish general prin 
ciples. This book is a serious attempt to present the facts and to develop principles for game 
management, one of the adolescent offspring of ecology. But unfortunately this presentation 
merely accentuates rather than satisfies the need for generalizations. The book is divided into 
sections on farm, forest, and wilderness wildlife which discuss the game species of these habi 
tats. The ornithologist will welcome the summaries of the life histories of pheasants, quail, 
grouse, and turkeys, especially because quantitative data are brought together in tabular form 
The last 2 sections of the book, called Wildlife Relationships and Administration, are a con 
densation of material which was to be added to a discussion of aquatic wildlife in a second 
volume. Hence, the treatment is sketchy and oversimplified. For example, the discussion of 
predation, covered in only 9 pages, completely omits the extensive work on theory of the 
predator-prey system. While this book will be useful for its accumulation of factual matter, it 
is hoped that the author will be able to publish the second volume. 

Davip bk. Davi 


High Jungle. WittiAM Breese. Duell, Sloan, and Pearce. New York. 1949. 379 pages, 49 
illus. $4.50. 

Beebe, who in the past contributed to the science of ornithology, here describes in simple 
anecdotal style his everyday adventures with the animals in the Venezuclan Andes. Most of 
the book is about insects but one chapter describes the courtship of some hummingbirds and 
another tells about the migration of the Blackpoll Warbler. One is impressed by the ad 
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vantages of the use of telescopes from the laboratory windows; indeed, it was seldom necessary 
to enter the jungle itself. It is a relief to read a book of tropical natural history which avoids 
the spectacular and usually fictitious episodes with poisonous snakes and man-killing mam- 
mals. A list of published scientific papers from the Venezuelan trips, the technical names of the 
species, and a fair index complete the book. 

Davip E. Davis 


Bird Hiking. LEON AuGustus HAusMAN. Illustrations by Harold Minton. Rutgers University 

Press, New Brunswick, New Jersey. 1948. 53 x 8} in., 107 pp. $2.00. 

Dr. Hausman, recently the author of several bird books including 2 guides (’ield Book of 
Eastern Birds and Beginner’s Bird Guide) has now written this attractive little volume to en- 
courage bird hiking. According to him, bird hiking “is measured, not by the number of miles 
covered, but by the number of birds seen, or by the number of interesting experiences with 
birds—or other forms of life or natural objects—that have been enjoyed.” 

In 5 successive chapters Dr. Hausman tells in earnest detail, sparked with quiet humor, 
where to go on bird walks, what to wear and what to take by way of essential equipment, how 
to get close to birds and watch them, when to search for birds, and how to identify birds and 
become familiar with their habits. In another chapter he explains the desirability and methods 
of collecting bird nests deserted in the fall and winter. The final chapter is concerned with 
recommendations of books that will provide the bird hiker with up to date information on 
birds and other natural history subjects to be encountered. 

The book is directed to beginning, or potential, bird hikers, not to experienced field orni- 
thologists. Hence it is necessarily elementary,—an approach which is a virtue rather than a 
detraction. We have here an excellent supplement to many bird manuals and guides which too 
often ignore some of the simple pleasures and fundamental techniques of bird finding and 
study on the assumption that they are too obvious, when to beginners they are not obvious 
at all. 


OLIN SEWALL PETTINGILL, JR. 




















THE WILSON ORNITHOLOGICAL CLUB LIBRARY 


The following gifts have been recently received. From: 


Ralph Beebe—16 magazines 
Milam B. Cater—1 reprint 
Ernest P. Edwards—5 reprints 
Fr. Haverschmidt—1 reprint 

K. A. Hindwood—12 reprints 
John C. Jones—11 reprints 
Leon Kelso—2 pamphlets 
Robert M. Mengel—1 reprint 
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BOOKS: List 7 
Books added to the Wilson Ornithological 
Club Library since the publication of List 6. 
Lists 1 to 6 were published in the September 
issues of The Wilson Bulletin, 1943 to 1948. 
Anderson, R. M., Methods of Collecting and 
Preserving Vertebrate Animals. (rev. ed.) 
1949, 
Brewster, William, Birds of the Cape Region 
of Lower California. 1902. 
Bryant, Harold Child. A determination of the 
economic status of the Western Meadow- 
lark in California. 1914. 


Margaret M. Nice—2 books, 1 reprint. 1 
periodical 
Max M. Peet—7 reprints 


William H. Phelps—2 reprints 
Alexander F. Skutch—8 reprints 
Katie M Roads—2 books 

J. Van Tyne—18 reprints 

L. H. Walkinshaw—1 bulletin, 1 reprint 


Cory, Charles B , and Charles E. Hellmayr, 
Catalogue of birds of the Americas. Part 
4. 1925. 

Edwards, Milne, Zoologie. (12th ed.). 1877. 

Fuertes, L. A., and others, Compiled book of 
plates. 1938. 

Gadow, Hans, A classification of vertebrata. 
1898. 

Goethe, Friedrich, Vogelwelt und Vogelleben 
im Teutoburgerwald-Gebiet. 1948. 

Harrison, H. H., American birds in color. 
1948. 

Kemsies, Emerson, Birds of Cincinnati and 
southwestern Ohio. 1948. 

Lehtonen, Leo, Lintuparatiisi Piikaupungin 
Liepeilla. 1945. 

Macpherson, H. B., The home-life of a Golden 
Eagle. 1911. 

Peterson, R. T., How to know the birds, 1949, 

Philips, A. W., The value of soil conserva- 
tion. 1949. 

Sass, H. R., On the wings of a bird. 1929. 

Sharpe, R. B., A hand-book to the birds of 
Great Britain. Vol. 1. 1894. 

Stejneger, Leonhard, Results of ornithologi- 
cal explorations in the Commander Islands 
and in Kamtschatka. 1885 

Storer, John H., The flight of birds. 1948. 

Swarth, Harry S., A systematic study of the 
Cooper Ornithological Club, 1929, 

Swarth, Harry S., The avifauna of the Gala- 
pagos Islands. 1931. 

Tenney, Sanborn, and Abby A. Tenny, Natu- 
ral history of animals. (7th ed.) 1884. 

Thomson, A. L., Bird migration. [1942]. 

Wheelock, I. G., Birds of California. 1912. 

Wilder, G. D., N. G. Gee, and L. I. Moffett, 
A tentative list of Chinese birds. 1926- 
1927. 








PROCEEDINGS OF THE THIRTIETH ANNUAL MEETING 


By Harold Mayfield, Secretary 


The Thirtieth Annual Meeting of the Wilson Ornithological Club began Thursday, April 21) 
and continued through Saturday, April 23, 1949, on the campus of the University of Wisconsin 
at Madison. It was a joint meeting with the Wisconsin Society for Ornithology, and was 
sponsored by the Kumlien Club and the University of Wisconsin. All sessions were held in the 
Wisconsin Memorial Union. 

There were seven sessions devoted to papers and motion pictures, two general business 
meetings, and a meeting of the Executive Council. The Annual Dinner was held on Saturday 
evening. 

In addition to the official sessions of the Wilson Ornithological Club, the three-day program 
included the following events: an informal reception in the Union Library by the Kumlien 
Club on Thursday evening; a business meeting for the Wisconsin Society for Ornithology, 
Thursday afternoon; a meeting of people interested in Audubon Field Notes on Saturday 
morning; a meeting of the Inland Birdbanding Association, the Michigan Birdbanders, and the 
William I. Lyons Banding Council, on Saturday afternoon; and a series of field trips on 
Sunday, April 24. 

Exhibits at the meeting included a group of bird paintings prepared by Owen J. Gromme for 
his forthcoming monograph on the birds of Wisconsin; an exhibit of bird photographs, both 
color and black-and-white; a display of books for sale; a collection of ornithological bookplates; 
and a set of bird traps. 

MEETING OF THE EXECUTIVE COUNCIL 

Upon invitation of the Brooks Bird Club, the Council decided to hold the Thirty-first 
Annual Meeting on Friday and Saturday, April 28 and 29, at Jackson’s Mill, near Clarksburg, 
West Virginia. 

David E. Davis was unanimously re-elected Editor for 1949. 

The Council decided to make no change in the membership dues in spite of the increasing 
costs which have faced the club. 

Reports were heard from the following committees: Endowment, Research Grant, Mem- 
bership, Affiliated Societies, Library, Wildlife Conservation, Illustrations, and Emergency 
Committee for Relief of European Ornithologists. 

After thorough consideration and after solicitation of the views of the other societies con- 
cerned, the Council concluded that the benefits of affiliation and the friendliest of relations 
with regional associations could continue to exist without the formal machinery of affiliation. 
Therefore, the status of “Affiliated Society” was discontinued. Special appreciation was ex- 
pressed to Charles L. Conrad for his fine work aschairman of the Affiliated Societies Committee. 

First Business SESSION 

President Olin Sewall Pettingill, Jr., called to order the first business session on Friday 
morning. The minutes of the Twenty-ninth Annual Meeting as published in the Wilson 
Bulletin for March, 1948, were approved. The report of the Secretary was read and approved, 
and a list of applicants for membership, supplementary to that appearing in the Bulletin for 
December, 1948, was posted on the bulletin board for later action by the club. 

The Treasurer’s report was read but action on it was deferred until after the report of the 
Auditing Committee at the final session. 


196 

















PROCEEDINGS 197 
Tem porary Committees. The President appointed three temporary committees as follows: 


Resolutions Committee: 
Maurice Brooks, Chairman 
Dwain W. Warner 

George J. Wallace 


Nominating Committee: 
G. M. Sutton, Chairman 
S. Charles Kendeigh 

Mrs. Margaret M. Nice 


Auditing Committee: 
Milton B. Trautman, Chairman 
R. Allyn Moser 

SECOND BusINEss SESSION 

The second and final business session was called to order at 9:00 a.m. Saturday, April 23, 
by President Pettingill. 

Report of Resolutions Committee. The Resolutions Committee presented the following reso- 
lutions which were formally adopted: 

1. Resolved: That the Wilson Ornithological Club express its deep appreciation to the 
University of Wisconsin for its generous hospitality and for the use of its splendid facilities 
during the Thirtieth Annual Meeting of the club. 

2. Resolved: That the Wilson Ornithological Club extend its deep thanks and appreciation 
to the Kumlien Club, which, as host, has made this joint meeting so outstandingly successful. 

3. Resolved: That the Wilson Ornithological Club hereby go on record in favor of the early 
completion of the Quetico Superior International Peace Memorial Forest on the Minnesota 
Ontario boundary; that the club favor the provision of adequate Federal funds to purchase the 
remaining privately owned tracts in the roadless area of the Superior National Forest; and 
that the club endorse the proposed creation by the President of the United States of a Federal 
air space reservation over the roadless area for the purpose of excluding much of the airplane 
travel there, which is at present impairing the wilderness character of the region. 

4. Resolved: That the Wilson Ornithological Club recommend to the United States Forest 
Service the setting aside of an area in and around Cranberry Glades, Pocahontas County, West 
Virginia, and within the present Monongahela National Forest, as a “natural area’’. 

Report of the Auditing Committee. The Auditing Committee reported that the books of the 
Treasurer were in excellent condition and the report was accepted. 

The Treasurer’s report delivered at the first business session was accepted. 

Report of Research Grant Committee. John T. Emlen, Jr., Chairman of the Research Grant 
Committee, reported that the Executive Council had approved a grant of $100 from the Louis 
Agassiz Fuertes Fund in 1949 to Stephen W. Eaton, graduate student at Cornell, as encourage- 
ment for his work on the taxonomy and comparative life history of the members of the genus 
Seiurus. 

An award of $25 was given to Donald Malick from the fund established in memory of the 
late S. Morris Pell. This fund is to be used for non-competitive awards to promising young 
bird artists. Club members may submit suggestions to the committee at any time for this 
award. 

Report of European Relief Committee. Miss Theodora G. Melone, reporting for the Emer- 
gency Committee for the Relief of European Ornithologists, stated that more than 3000 
packages are known to have been dispatched to needy scientists in Europe as a result of the 
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activity of this committee. Although conditions in many countries are improving, there are 
still about 75 families on the list who are in urgent need of assistance. Therefore, all members 
who would like to contribute food or clothing (through this committee or communicating 
directly with a selected family) are urged to get in touch with Lawrence I. Grinnell, Carl 
Welty, Grenville Hatch, or Miss Melone. 

Report of Library Committee. Harold Mayfield, chairman of the Library Committee, re- 
ported that donations, as shown in the five issues of the Wilson Bulletin, March, 1948, through 
March, 1949, include 1004 bulletins, reprints and periodicals, and 19 books. In addition, four 
books were purchased through the special fund established for this purpose. The committee 
urged that members, particularly those in areas with limited library facilities, make use of the 
library, and that members everywhere consider the library as a possible repository for surplus 
items from their own and their friends’ libraries. 

Report of Illustrations Committee. T. M. Shortt, chairman of the Illustrations Committee, 
reported by letter that the activity of this committee had been confined mainly to supplying 
illustrations required by the editor of the Bulletin—three maps and a number of photographs, 
some of which may be used later—and advising the editor about certain drawings submitte4 
for publication. 

Report of Membership Committee. Mrs. Dorothy M. Hobson reported by letter for the Mem- 
bership Committee. All candidates for membership, whose names had been posted since the 
first business meeting, were elected to the Wilson Ornithological Club. At the beginning of 
1949 the club had 1661 members and 75 subscribers to the Bulletin. 

Election of Officers. S. Charles Kendeigh, reporting for the Nominating Committee, pro- 
posed the following officers for 1949: President, Olin Sewall Pettingill, Jr.; First Vice-President, 
Maurice Graham Brooks; Second Vice-President, Walter J. Breckenridge; Secretary, Harold 
Mayfield; Treasurer, Burt L. Monroe; Elective Members of the Executive Council, John T. 
Emlen, Jr., (term expires in 1950), Richard H. Pough (term expires in 1951), and W. C. 
Vaughan (term expires in 1952). 

The report of the Nominating Committee was accepted and the nominees were elected. 

The session was adjourned at 10:00 a.m. 


PAPERS AND Morion PicTURES SESSIONS 
Thursday Morning, A pril 21 


1. Harvey I. Fisuer, University of Illinois. Populations of Birds on Midway Island and 
the Man-made Factors Affecting Them. During the past 50 years the birds of Midway have 
been seriously affected by the various factors introduced by man. First, the plume hunters and 
then the coming of the armed forces to these islands during the last war, together with the 
arrival of the commensal rat, have decimated the number of many species and caused the 
extinction of at least 2 species. On the other hand, man has established soil and vegetation and 
has increased the total surface of the islands, which has been favorable to certain forms par- 
ticularly since the end of the war. 


2. M. Date Arvey, University of Kansas. A revision of the Passerine Family Bomby- 
cillidae. In a recent study of the waxwings (Bombycillidae) and their relatives, it has been 
found that two other families of passerine birds, the Ptilogonatidae (silky flycatchers) and 
Dulidae (palm chats), are so closely related to the waxwings in both structure and behavior 
that they should all be combined in one family, the Bombycillidae. Nevertheless, the species 
previously assigned to the Ptilogonatidae and Dulidae are sufficiently distinct from one another 
and from the present species in the Bombycillidae to warrant retention of subfamily categories, 
which become Bombycillinae, genus Bombycilla: Ptilogonatinae, genera Ptilogonys, Phaino- 
pepla and Phainoptila; and Dulinae, genus Didlus. 
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3. Ben J. FAwver, University of Illinois. Some Breeding Bird Populations of the Great 
Smoky Mountains. The breeding bird populations of various vegetation types in the Great 
Smoky Mountains National Park were studied in the summers of 1947 and 1948. The relation 
ships of population density and species composition to vegetation and altitude were noted. 


4. Harry W. Hann, University of Michigan. Conflicting and Doubtful Statements in the 
Literature Regarding the Water Ouzel. There are a number of statements in the literature 
about the Dipper that conflict with one another or that have been repeated for many years 
with a doubtful basis of fact. These questions, along with the observations and opinions of the 
author, were considered: (1) Does the Dipper always build its nest where the moss is kept 
green by spray? (2) Does the Dipper sprinkle its nest? (3) Do the birds hop, walk, or run, when 
on land? (4) Do they walk on the bottom when feeding under water? (5) Is it the upper eyelid 
or the nictitating membrane which is responsible for the winking? (6) How long is the incuba- 
tion period of the Dipper? (7) How long do the young remain in the nest? (8) How many 
broods do they rear in a season? 


5. Ropert A. McCaBe AND Haroip F. Deutscn, University of Wisconsin. Electro- 
phoretic Studies of Bird Albumen. The behavior and composition of the various proteins in the 
albumen of fresh eggs were observed when in the presence of charged electrodes. Charts of such 
observations reveal a distinctive pattern for each species of bird. The relationships between 
these patterns may throw new light on the relationships between different species. 


6. Davip E. Davis, Johns Hopkins University. Preparation of Papers for The Wilson 
Bulletin. An explanation of the aims of the Wilson Bulletin, with suggestions to authors on the 
preparation of articles and notes for publication. 


Thursday Afternoon, A pril 21 


7. MARGARET M. Nice, Chicago, Illinois. The Question of Sexual Dominance. A revision of 
the prevailing opinion that in pair formation the male overawes the female; this former inter- 
pretation seems to have come from a confusion of sexual and social dominance, as well as from 
the apparent exemplification of the theory with the pigeon. Now, however, the Heinroths 
have shown that with this bird there is no dominance between the pair, so the theory has lost 
its chief support. 


8. WILLIAM J. BEECHER, Chicago Natural History Museum. A Possible Sensory Basis For 
Bird Navigation. A consideration of the possibility that birds, even while in flight, are able to 
detect minute forces through the sensitive structures of the ear. The semicircular canals report 
to the brain movements of rotational nature, and the otolith organs of the inner ear report an 
eccentric head position of long duration. In correlation with these facts, each bird has a 
characteristic attitude of the head in rest which orients the horizontal canal and the utriculus 
level with the ground. This is also the usual position of the head in flight. The almost gyro- 
scopic ability to hold the head level while the body may twist and bank suggests that birds 
can probably maintain level flight even when out of visual contact with the ground. These 
circumstances combined with the discovery of membranous sacs in the outer ear of passerines, 
which are capable of being inflated with venous blood and protecting the ear drum from various 
wind pressures due to rapid flight suggests that it might be possible for the canals to detect 
the Coriolis effect even while birds are in flight. 


9. Cuar.es G. SiBLey, University of Kansas. The Significance of Interspecific Hydrids in 
Speciation. Interspecific hydrids provide tests of the degree to which species formation has 
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proceeded at the time the secondary contact was formed which permitted the two parental 
forms to hydridize. Examples such as are found in the genus Pipilo in Mexico, the genus Axas, 
and certain Tetraonids, indicate that morphological differences may become great while 
physiologically the 2 forms may be very similar. The degree to which morphologically “good” 
species form hydrids in nature may be applied as a criterion in systematics, especially at the 
generic and specific levels. If this is a valid criterion several of our currently accepted generic 
splits should be critically reexamined. 


10. Ropert CuSHMAN Murpuy, American Museum of Natural History. A Naturalist in 
Changing New Zealand. A photographic story of an expedition to New Zealand to study some 
of the little-known birds of that region and to excavate for the skeletons of extinct birds, in- 
cluding the Moa. This trip included a visit to the Snares, a group of islands where almost no 
ornithological study has been carried out previously. 


Friday Morning, A pril 22 


11. J. DAN WeEBsTER, Jamestown College, Jamestown, North Dakota. Altitudinal Zona- 
tion of Birds in Southeastern Alaska. Most of Southeastern Alaska (from sea level to 1500 feet) 
consists of dense coniferous forest. Climax communities of Sitka Spruce and Western Hemlock 
have these common breeding birds: Steller Jay, Chestnut-backed Chickadee, Winter Wren, 
Varied Thrush, Golden-crowned Kinglet, Pine Siskin, and Red Crossbill. Sub-climax com- 
munities in rocky and in wet, swampy soil, and a special cottonwood sub-climax confined to 
the large mainland river channels are described. An intermediate altitudinal zone (from 1500 
to 2500 feet) is characterized chiefly by the Alpine Hemlock and Yellow Cedar, with such 
birds as the Pileolated Warbler and Pine Grosbeak. The Arctic-Alpine zone (above 2500 feet) 
has no trees; among the breeding birds are the American Pipit, the Hepburn Rosy Finch, and 
three species of Ptarmigan. 


12. JoSSELYN VAN TYNE AND HAROLD MAYFIELD, University of Michigan and Toledo, 
Ohio. Bird Problems on New Providence Island, Bahamas. Very little is known about the 
habits of some species of birds to be found in the Bahama Islands. Also, there are doubtful 
statements in the literature about the relationships of some of these birds to other species in 
Central and North America. Because of the number of problems awaiting solution and the 
ease with which a person may reach these islands from the United States, it was suggested that 
the Bahamas offer an excellent field for American students. 


Symposium: Modern Approaches to the Study of Bird Populations. 


13. Joun T. EMLEN, Jr., University of Wisconsin. The Problems and Significance of Popu- 
lation Studies. Populations are not mere assemblages of individuals but are distinct entities 
representing a level of organization above that of the individual. Like the individual organism, 
they may be studied for their anatomy (structure and composition), their physiology (dy- 
namics), or their ecology (responsiveness to environmental influences). Birds provide good 
subjects for the study of natural populations. 


14. S. CuarLes KENDEIGH, University of Illinois. The Distribution of Bird Populations. 
The distribution and abundance of a bird depend on the distribution of the particular eco- 
logical niche to which it is specifically adapted. Habitats have changed and are changing. 
Tertiary and Pleistocene climates and vegetation are reflected in present distributions. 


15. Davin E. Davis, Johns Hopkins University. Problems of Recruitment in Bird Popula- 
tions. Recruitment is determined by the potential reproductive rate of the species, modified 
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by variable factors associated with length of season, pair formation, ovulation, size of clutch, 
hatching success, fledging success, and juvenile mortality. Variations in recruitment affect 
population levels. 


16. ALLEN W. StTOKEs, University of Wisconsin. Studies of Population Turnover in 
Pheasants. Data on sex and age composition of trapped and hunted populations provide the 
basis for an analysis of productivity and annual turnover in this species. 


17. JosepH J. Hickey, University of Wisconsin. Productivity Versus Mortality in Bird 
Populations. Tendencies to renest and to raise more than one brood are fundamentally 
associated with high adult mortality rates; large clutch size is only indirectly associated. All 
these phenomena operate without reference to population density. Postponement of sexual 
maturity is similarly independent of density and correlated with adult mortality; non-breeding 
may or may not be density dependent. Density-dependent regulating mechanisms in bird 
populations must, by inference, be mortality factors. 


18. Pau, L. Errincton, Iowa State College. Population Mechanics and Regulating 
Factors. Population levels are regulated by and fluctuate in response to environmental condi- 
tions, density and competition factors. These responses may themselves show periodic changes. 


Friday Afternoon, A pril 22 


19. FREDERICK V. HEBARD, Philadelphia, Pennsylvania. A Survey of Injury-feigning Birds 
in the A.O.U. Checklist. Injury-feigning already has been reported in over 210 species and 
240 forms on the A.O.U. Checklist. This list is still growing and the author would like to re- 
ceive communications from observers who can add to the information now available on this 
subject. 


20. Mitton B. TRAuTMAN, Ohio State University. Observations on the Spring Courtship 
Behavior of the Black Duck. A discussion of observations made since 1946 on spring court- 
ship: (1) the male’s territory; (2) the male behavior while standing guard outside his territory 
and while the female hunts for a nesting site; (3) methods employed by the female to “escape” 
from the male’s territory, and methods by which she enters the territory; and (4) behavior of a 
pair of mated Black Ducks which have entered the territory of another male. Slides show the 
male’s territory, location of a nest and the guarding station of the male. 


21. Seta H. Low, U. S. Fish and Wildlife Service. Migration of the Pintail in North 
America. An analysis of some 30,000 birdbanding records of Pintail Ducks which have been 
accumulated in the Fish and Wildlife Service in the last 30 years. The evidence indicates a 
rather complex interlacing of flyways with the birds often taking a different route in the 
spring as compared with the fall. The records include a bird banded in Iceland and recovered 
2 years later in Quebec, and another banded in August in Labrador and shot in southern 
England in September. 


22. Henry L. YEAGLEY, Pennsylvania State College. Further Studies on “A Physical 
Basis of Bird Navigation”. The author, a physicist, has been exploring the hypothesis that 
birds navigate by orientation to 2 physical effects: magnetic force and the Coriolis effect 
(caused by rotation of the earth). The Coriolis lines (latitude) intersect with the lines of equal 
magnetic force in two points within the United States. Recognizing that one such point in 
Pennsylvania has a conjugate point in Nebraska, the author has used homing pigeons trained 
at one point and released nearer the other. He has accumulated some evidence indicating that 
the birds travel in the general direction of the conjugate point rather than at random or toward 
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the home loft. In his analysis he has used the method of vectors based upon the composite 
returns from a group of birds released at one time. 


Friday Evening, A pril 22 


23. CLayton G. Rupp, Minneapolis, Minnesota. The Towering Tetons. A color movie 
showing the natural beauties of the magnificent mountain area about Jackson’s Hole in 
Wyoming. A feature of this showing were some splendid close-ups of Sparrow Hawks. 


24. Epwarp Morris BriGuaM, Jr., Kingman Museum of Natural History, Battle Creek, 
Michigan. Some Experiences with Michigan Birds. A selection from the author’s extensive set 
of movies of Michigan birds featuring some remarkable views of immature Great-horned 
Owls. 


25. Muri DeusinG, Milwaukee Public Museum. Safari in Africa. A color movie, telling 
the story of a motor caravan traveling across the big game area of Central Africa. His picture 
included close-up views of spectacular animals and birds, and a glimpse of the cloud forest 
in the mountains of equatorial Africa. 


Saturday Morning, April 23 


26. SAMUEL D. RosBINs, Mazomanie, Wisconsin. Ornithological Rarities in Wisconsin 
During the Last Decade. Information about 8 rare birds identified in Wisconsin in the last 
decade, of which the first 3 were new to the State: Ivory Gull, Burrowing Owl, Varied Thrush, 
Brown Pelican, Purple Sandpiper, Pomarine Jaeger, Parasitic Jaeger, and Dovekie. 


27. LEE STEVEN, Milwaukee, Wisconsin. Hawk Migration in Wisconsin. A banding station 
operated by the Milwaukee Public Museum in Sheboygan county, Wisconsin, has captured 
more than 1000 hawks within recent years and has had returns on about 10 percent of these 
birds. Two of the returns were from Duck Hawks recovered in Central America. It has been 
found that hawks move in considerable numbers down the western shore of Lake Michigan 
in fall. 


28. A. W. ScHOoRGER, Madison, Wisconsin. Changes in the Avifauna of Wisconsin. Dur- 
ing the last century the White Pelican, Sandhill Crane, Long-billed Curlew, Trumpeter Swan, 
Whooping Crane, Swallow-tailed Kite, Passenger Pigeon, and Wild Turkey have become 
extremely rare or have vanished entirely, although they were once common in Wisconsin. 
However, among those birds which have increased in numbers or extended their range since 
the coming of man to the State are the Black Duck, American Egret, Crow, Carolina Wren, 
Bewick’s Wren, Western Meadowlark, Cardinal, and Brewer’s Blackbird. The English 
Sparrow was introduced in 1869, and the European Starling reached Milwaukee in 1923. 


29. WINNIFRED WAHLS Situ, Two Rivers, Wisconsin. 

30. AARON Moore Bacco, Holyoke, Massachusetts. 

31. W. W. H. Gunn, University of Toronto. 

Relationship of Weather to Migration. These 3 papers were presented and discussed as 
a unit since they referred to different aspects of a joint study. The investigators reported a 
close relationship between migration and weather conditions. Major movements in spring 
may be expected with rising temperature and a falling barometer. Analysis of the detailed 
records of the late William Dreuth of Chicago from 1938 through 1942 supported this con- 
clusion. (Smith). The period of April 19-22, 1948 was examined in detail to illustrate the 
relation between the moving warm and cold fronts of a pressure system and a concurrent 
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bird wave reported progressively eastward from Wisconsin to New England. (Bagg). The 
seasonal shift of the northeast trades in spring favors migration from northern South America 
and southern Central America to the Gulf region where, as illustrated by Bagg, the move 
ment of warm air is then northeastward rather than northwestward. It was suggested that 
this warm-air track may have been a fundamental factor in the development of migration 
routes and gross distribution of many North American migrants. (Gunn). 


32. Howarp Younc, University of Wisconsin. Territorial Behavior in the Eastern Robin, 
A consideration of existing definitions of territory and an examination of these definitions 
by the behavior of the Robin, which does not always conform to the traditional standards. 
The study included quantitative analysis of the territorial fights between Robins, and their 
outcome. The Robins tended generally to be most successful in fighting within their own 
territories, and males generally tended to be victorious over females. 


Saturday Afternoon, April 23 


33. Doris Huestis Speirs, Pickering, Ontario. Ontario Nestings of the Evening Grosbeak. 
An analysis of the nesting of the Evening Grosbeak, based on data from 5 nests discovered in 
the period from 1944 to 1946 in Ontario. This study included 4 days’ observation of a fledg 
ling in the field after it had left the nest. 

34. GEORGE J. WALLACE, Michigan State College. Four Years of Michigan Bird Records. 
Under the auspices of the Michigan Audubon Society, a cooperative program has been in 
operation for 4 years to systematize the accumulation of records from all localities within 
the State. The results of this study to date include several prospective additions to 
the Michigan list, additional records for unusual species, and new wintering and new nesting 
records. 


35. Oscar HAWKSLEY, Central Missouri State College. Breeding Behavior of the Arctic 
Tern. A moving picture showing the breeding behavior of the Arctic Tern from fish-flight 
stage through the rearing and fledging of young. Included were sections on associates, social 
flights, posturing, copulation, egg recognition, egg rolling, bathing, preening, care of the 
young, and the breeding of white-faced individuals. 


36. W. J. BRECKENRIDGE, Minnesota Museum of Natural History. Wood Duck Nesting 
Study. A study of nesting behavior of the Wood Duck, based in part on the use 
of an ingenious mechanical device for recording automatically attendance at the nest. The 
periods of attendance were discussed, particularly as they correlated with minimum daily 
temperatures. The movie included the emergence of two broods of Wood Ducks from nesting 
cavities. 


37. FRAN Hatt, Carleton College. In Nature’s Realm. This moving picture provided 
some excellent views of various phases of nature, with particularly outstanding closeups 
of insects. 


38. EpGAR MONSANTO QUEENY, St. Louis, Missouri. Prairie Wings. Views of wildfowl 
during the fall in Arkansas. Outstanding features of this sound film were the actual voices 
of ducks and geese recorded in the field, and an exceptional series of slow-motion closeups 
of ducks in flight. 


Annual Dinner 


At the Annual Dinner on Saturday evening, April 23, in the Great Hall of the Wisconsin 
Union, Olin Sewall Pettingill, Jr., President of the Wilson Ornithological Club, served as 
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toastmaster and principal speaker. In the course of his address he named 10 American orni- 
thologists (living men excepted) whom he considered most influential in advancing the 
science of bird study, in alphabetical order: John James Audubon, Spencer Fullerton Baird, 
William Brewster, Frank Michler Chapman, Elliott Coues, Louis Agassiz Fuertes, Joseph 
Grinnell, Francis Hobart Herrick, Clinton Hart Merriam, and Robert Ridgway. 


Field Trips 


On Sunday morning, April 24, members and guests visited the following interesting areas: 
Horicon Marsh, Wisconsin River valley, and the University of Wisconsin Arboretum and 
University Bay. 


Attendance 


Three hundred sixty-one members and guests registered at the meeting, representing 22 
states of the United States, 3 provinces of Canada, China, and England. Next to Wisconsin, 
Illinois was the state with the largest attendance. The list of members and visitors follows: 

From China: 1—K. C. Huang, Vokiang. 

From Colorado: 1—Richard E. Pillmore, Boulder. 

From England: 1—Winifred MacVicar, London. 

From IMinois: 29—Karl E. Bartel, Blue Island; Mr. and Mrs. Carleton A. Beckhart, 
Barrington; W. J. Beecher, Chicago; Virginia S. Eifert, Springfield; Mr. and Mrs. Paul E. 
Downing, Highland Park; Ben J. Fawver, Champaign; Mr. and Mrs. Harvey I. Fisher, 
Urbana; Mrs. James Kavern, Hinsdale; Mr. and Mrs. S. Charles Kendeigh, Champaign; 
Louis Lemieux, Urbana; Milton Mahlburg, Rockford; Peggy Muirhead, Chicago; Margaret M. 
Nice, Chicago; Constance Nice, Chicago; William B. Robertson, Champaign; Harriet K. 
Rubenstein, Chicago; V. E. Shelford, Urbana; O. Ruth Spencer, Moline; Harvey W. Spigel, 
Elsah; Mr and Mrs. R. M. Strong, Chicago; Wendel Swanson, Kockford; David Paul Van Ort, 
Champaign; John Wanamaker, Elsah; Albert Wolfson, Chicago. 

From Indiana: 3--Stephen W. Simon, Richmond; Iva Spangler, Fort Wayne; Margaret 
Umbach, Fort Wayne. 

From Towa: 9-—J. H. Ennis, Wount Vernon; Paul L. Errington, Ames; Fred ‘T. Hall, 
Daven port; Noewood Hazard, Daven port; Zell C. Lee, Sioux City; Alfred M. Meyer, Cedar 
Rapids; Charles A. Stewart, New Albin; L. F. Vane, Cedar Rapids; Robert F. Vane, Cedar 
Rapids. 

From Kansas: 2—-M. Dale Arvey, Lawrence; Charles G. Sibley, Lawrence. 

From Kentucky: 7—Leonard C. Brecher, Louisville; Helen G. Browning, Louisville; 
William M. Clay, Louisville; Robert G. McQuain, Louisville; Burt. L. Monroe, Anchorage; 
Mabel Slack, Louisville; Mrs. F. W. Stamm, Louisville. 

From Manitoba: 1—B. W. Cartwright, Winnipeg. 

From Maryland: 2-—David E. Davis, Baltimore; Seth H. Low, Laurel. 

From Massachusetts: 1 —Aaron M. Bagg, Holyoke. 

From Michigan: 17—-H. Lewis Batts, Jr., Ann Arbor; A. J. Berger, Ann Arbor; Hazel L. 
Bradley, Jackson; Mr. and Mrs. Edward M. Brigham, Jr., Battle Creek; Anne Bytzko, Detroit; 
Mr. and Mrs. Richard R. Graber, Ann Arbor; H. W. Hann, Ann Arbor; Frank J. Hinds, 
Kalamazoo; Agnes R. Kugel, Grand Rapids; Dana P. Snyder, Ann Arbor; Haven H. Spencer, 
Ann Arbor; Josselyn Van Tyne, Ann Arbor; G. J. Wallace, E. Lansing; Robert A. Whiting, 
Jackson; Teresa Zilioli, Detroit. 

From Minnesota: 18—Tom Breckenridge, Minneapolis; Mr. and Mrs. W. J. Brecken- 
ridge, Minneapolis; Harvey L. Gunderson, St. Paul; Mr. and Mrs. Fran Hall, Northfield; 
Jeannette Houle, Forest Lake; Theodora Melone, Minneapolis; Dorothy Mierow, Minnea polis; 


Ken Morrison, Minneapolis; Mrs. Charles E. Peterson, Madison; Mr and Mrs. Olin Sewall, 
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Pettingill, Jr., Northfield; Mr. and Mrs. Clayton G. Rudd, Minneapolis; James M. Stautier, 
Marshall; Dana R. Struthers, Winnea polis; Dwain W. Warner, Minneapolis. 

From Missouri: 8—Robert H. Gensch, Kansas City; Mr. and Mrs. Oscar Hawksley, 
Warrensburg; Daniel L. McKinley, Mountain Grove; Beverley J. Rose, Columbia; Paul Shep 
ard, Jr., Columbia; Clarence A. Sooter, Kansas City; James R. Youse, Columbia. 

From Nebraska: 2—Mr. and Mrs. R. A. Moser, Omaha. 

From New Hampshire: 1— Mrs. Louis Forsyth, Hanover. 

From New Jersey: 1—Mrs. H. E. Carnes, Tenafly. 

From New York: 8—Lawrence I. Grinnell, /é/aca; Mr. and Mrs. F. L. Jaques, Vew York; 
John H. Lyford, Jr., Scarsdale; Robert Cushman Murphy, Vew York; Oliver S. Owen, 
Ithaca; Richard H. Pough, Pel/iam; Wayne Short, New York. 

From North Dakota: 5—Mr. and Mrs. R. T. Gammell, Aenmare; Douglas Lancaster, 
Fargo; Ray Pierce, Tory; J. Dan Webster, Jamestown. 

From Ohio: 8—Clinton S. Banks, Steubenville; Earl Farmer, Steubenville; Nan Folger, 
Oxford; Harold Mayfield, Toledo; Charles Southwick, Wooster; Albert R. Tenney, Toerento; 
Mr. and Mrs. Milton B. Trautman, Put-In- Bay. 

From Ontario: 5—W. W. H. Gunn, Toronio; Mr. and Mrs. J. Murray Speirs, Pickering; 
Mr. and Mrs. Allen W. Stokes, Pelee Island. 

From Oregon: 1—Fred H. Young, Corvallis. 

From Pennsylvania: 2—Frederick V. Hebard, Piiladelphia; Henry L. Yeagley, State 
College. 

From Quebec: 1— Marie Lemieux, Quebec. 

From South Dakota: 6—Mr. and Mrs. H. F. Chapman, Siewx Falls; Dr. and Mrs. J. D. 
Donahoe, Sioux Falls; Mr. and Mrs. J. S. Findley, Sioux Falls. 

From West Virginia: 3—Maurice Brooks, Morgantown; Ralph M. Edeburn, Huntington; 
Marijoretta Stahl, Kimberly. 

From Wisconsin: 218—Robert Adams, Waukesha; Mrs. J. M. Albert, Madison; Lois 
Almon, Eau Clair; R. J. Altpeter, Madison; Mrs. Florence Anderson, Madison; Audrey 
Andrews, Milwaukee; Clarence A. Anthes, Waukesha; H. C. Ashman, Madison; A. Bakken, 
Madison; Mrs. Ivy N. Balsom, Milwaukee; Mr. and Mrs. N. R. Barger, Madison; Erwin R. 
Beilfuss, Madison; Ruby Bere. Madison; Margaret S. Bergseng, Madison; Otis S. Bersing, 
Madison; N. Bilstad, Madison; Margaret Borgas, Vilwaukee; Mr. and Mrs. A. S. Bradford 
A ppleton; Robert T. Brown, Madison; Richard A. Bub, Milwaukee; R. N. Buckstatl, Oshkosh; 
Harvey Bullis, Milwaukee; Marguerite Christensen, Madison; Charlotte Churchill, Madison; 
Mrs. Roger Conant, Wauwatosa; Mrs. H. E. Consigny, Madison; Tom Consigny, Madison; 
Arlene Cors, Portage; Paul B. Cors, Ripon; Marjorie Crandall, Madison; Mrs. Catherine 
Crocker, Madison; Flora N. Davidson, Madison; Caroline E. DeBoos, Madison; Mrs. Charles 
R. Decker, Jr., Milwaukee; Murl Deusing, Milwaukee; J. L. Diedrick, Milwaukee; Mr. and Mrs. 
Gilbert M. Doane, Middleton; L. W. Dodge, Madison; Mary F. Donald, Milwaukee; Robert 
S. Dorney, Horicon; Mr. and Mrs. Myron J. DuQuaine, Green Bay; Bob Dutton, Madison; 
Lila Ellarson, Madison; Robert S. Ellarson, Madison; Elizabeth Emery, Marshfield; Mr. and 
Mrs. John T. Emlen, Jr., Madison; Mrs. H. R. English, Madison; Anita H_ Erickson, Hartland; 
J. H. Evans, Oshkosh; Mrs. W. H. Firth, Milwaukee; Mrs. Glen Fisher, Oshkosh; Alice J. 
Fosse, Madison; C. P. Frister, Milwaukee; Mrs. Carl Frister, Milwaukee; Flora Garrett, 
Oshkosh; Eloise Gerry, Madison; Edna J. Goldsmith, Wisconsin Rapids; Wallace Grange, 
Babcock; Mr. and Mrs. Cleveland Grant, Mineral Point; Fred Greeley, Madison; Margaret J. 
Grismer, Madison; Mr. and Mrs. O. J. Gromme, Milwaukee; James B. Hale, Ladysmith; 
George A. Hall, Madison; Phil Halse, Manitowoc; Theodora L. Haman, Two Rivers, Mark A. 
Hannas, Burlington; Martin J. Hansen, Horicon; Cora E. Harvey, Appleton; Mr. and Mrs. 
H. T. Hartwell, Madison; Arthur D. Hasler, Madison; E. Helgesen, Madison; Mr. and Mrs. 
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Howard Higgins, Kenosha; Mr. and Mrs. Joseph J. Hickey, Madison; Ruth L. Hine, Madison: 
Ellen A. Hoffman, Madison; Leone Hofiman, Waukesha; George D. Holton, Racine; R. P. 
Hopkins, Horicon; Elden Hunter, Milwaukee; Mr. and Mrs. R. Hussong, Green Bay; Bill 
Jackson, Madison; Laurence R. Jahn, Lake Mills; S. Paul Jones, Waukesha; Thelma F. Jones, 
Madison; C. S. Jung, Milwaukee; B. D. Kaiman, Milwaukee; Edith Kaufmann. Madison; 
Peter Kaufmann, Wadison; Brina Kessel, Madison; William M. Kitz, Horicon; Karine 
K jolseth, Oshkosh; Robert A. Kloss, Madison; Mrs. Rexford Kneyer, Germantown; K. Kolstad, 
Madison; Mrs. W. B. Kramar, Mattoon; Helen Kranzusch, Manitowoc; Mrs. Charles Krause, 
Sun Prairie; Chester G. Krawczyk, Green Bay; Mrs. James Lacy, Madison; Mrs. F. L. Larkin, 
Milwaukee; Doris FE. Leppla, Ashland; Herbert W. Levi, Madison; Lillian M. Logermann, 
Milwaukee; Robert A. McCabe, Madison; Tom McHugh, Madison; Mr. and Mrs. Robert 
McIntosh, Milwaukee; Angie Kumlien Main. Fort Atkinson; Lillian Marsh, Manitowoc; 
Harold A. Mathiak, Horicon; Mrs. Melva Maxson, Milton; Mrs. P. E. Miles; Madison; 
George ©. Morris, Wadison; Margarette E. Morse, Viregua; H. W. Mossman, Madison; 
Helmuth C. Mueller, Milwaukee; J. C. Neess, Madison; Mr. and Mrs. C. E. Nelson, Jr. 
Waukesha; Donna Nelson, Salem; Robert Nero, Madison; Ruth Nero, Madison; Herbert C. 
Neuenschwander, Madison; L. E. Nolan, Madison; Helen Northup, Madison; Ethel Nott, 
Keedsburg; Vlizabeth Oehlenschlaeger, Milwaukee; Mrs. Ethel Olson, South Wayne; Gordon 
Orians, Milwaukee; H. L. Orians, Milwaukee; Mr. and Mrs. D. F. Parmalee, A ppleton; Max 
Partch, Lake Mills; Edward W. Peartree, Oconomowoc; Mr. and Mrs. Walter A. Peirce, 
Racine; Mr. and Mrs. O. I. Pennington, Bernamwood; Arnold J. Peterson, Madison; Eleanor 
L. Peterson, Madison; Merle N. Pickett, Manitowoc; Mary Edith Penney, Milwaukee; Andy 
Ragat, Wadison; Harold Roberts, Black River Falls; Nancy M. Roberts, Black River Falls; 
Luther Rogers, Appleton; Mr. and Mrs. Walter E. Rogers, Appleton; F. R. Rogner, Madison; 
Mr. and Mrs. A. M. Rood, Racine; Lorna Rose. Madison; Bess Russel, A ppleton; Fred Ryser, 
Madison; William L. Sachse, Madison; Helen Schaller, Manitowoc; Rosalie Schiferl, Jefferson; 
Clay Schoenfeld, Wadison; A. W. Schorger, Madison; Helen E. Schroeder, Madison; Mr. and 
Mrs. H. D. Scott, Wauwatosa; Gertrude M. Scott, Madison; Harold D. Scott, Wauwatosa; 
lan D. Scott, Wauwatosa; Walter FE. Scott, Madison; Josephine Sieker, Manitowoc; Amelia 
Simmons, .ilwaukee; Lotus Simon, Madison; Ruth Louise Simon, Madison; C. J. Skelly, 
Milton; Dorothy R. Skuldt, Madison; Winnifred Wahls Smith, Two Rivers; Mr. and Mrs. 
Thomas J. Stavrum, \Wadison; Gratia Stavrum, Madison; Mr. and Mrs. Lee Steven, Mil- 
waukee; Miss Steven, Milwaukee; Ruth Stillman, Madison; Robert Strecker, Madison; E. W. 
Strehlow, Milwaukee; Carl L. Strelitzer, Milwaukee; Daniel Q. Thompson, Madison; Don 
Thompson, .\adison; Mr. and Mrs. A. L. Throne, Milwaukee; George Treichel, Jr., Milwaukee; 
Mildred Van Vonderen, Green Bay; Gerald A. Vogelsang, West Bend; Mrs. R. A. Walker, 
Madison; Mrs. Andrew Weber, Green Bay; Mrs. Lola Welch, South Wayne; Carl Welty, 
Beloit; Keith White, Fond du Lac; Eugene Whitehead. Madison; P. C. Whitehead, Madison; 
Eileen J. Williams, Wadisen; Elizabeth Williams, Waukesha; John Williams, Madison; Harold 
C. Wilson, Ephraim; Donald FE. Wohlschlag, Wadison; Harold R. Wolfe, Madison; Howard 
Young, \/adison; Mrs. H. W. Zimdars, Madison; F. R. Zimmerman, Madison. 


WILSON ORNITHOLOGICAL CLUB APPOINTMENTS FOR 1949 


President Olin Sewall Pettingill, Jr., has made the following appointments for 1949: 
Local committee on arrangements for thirty-first annual meeting. Maurice Brooks, Chairman. 
I. B. Boggs, Virginia G. Cavendish, Charles Conrad, W. R. DeGarmo, Ralph Edeburn, 
N. Bayard Green, James T. Handlan, Mrs. John W. Handlan, C. O. Handley, Eva Hays, 
W. C. Legg, M. Graham Netting. 
Research Grant Committee. Charles G. Sibley, Chairman. Ernst Mayr, Frank A. Pitelka, 
Dwain W. Warner, John T. Emlen, Jr., George M. Sutton. 
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Endowment Fund Committee. Leonard C, Brecher, Chairman. Robert T. Gammell, Robert 
L. Edwards, Clinton S. Banks, Robert A. McCabe. 

Libbary Committee. George J. Wallace, Chairman. Arthur Staebler, H. Lewis Batts, Dwain 
Warner, A. W. Schorger, Mrs. Herbert Carnes. 

Wildlife Conservation Committee. H. Albert Hochbaum, Chairman. John M. Anderson, 
Clarence Cottam, Oliver H. Hewitt, Harrison F. Lewis. 

Illustrations Committee. Robert M. Mengel, Chairman. W. J. Breckenridge, Allan 
D. Cruickshank, Richard P. Grossenheider, Hal H. Harrison, Karl H. Maslowski, Roget 
T. Peterson, Edgar M. Reilly, Jr., Terence M. Shortt. 

Membership Committee. Seth Low, Chairman. Gale Monson, Mrs. Almer Nelson, Dr. R. T 
Gammell, John E. Galley, Walter E. Scott, Miss Catherine Crone, Mrs. Frederick Laskey, 
Mrs. Herbert Carnes. 

Representative of the Wilson Ornithological Club on the American Ornithologists’ Union Council, 
Burt L. Monroe. 

Board of Trustees. James Henry Bruns (1947, 1948, 1949), A. W. Schorger (1948, 1949, 1950), 
and Frederick V. Hebard (1949, 1950, 1951). 

Other appointments will be announced later. 











J. B. Richards, 1888-1889. 
Lynds Jones, 1890-1893. 
Willard N. Clute, 1894. 

R. M. Strong, 1894-1901. 
Lynds Jones, 1902-1908. 

FF. L. Burns, 1909-1911. 

W. E. Saunders, 1912-1913. 
T. C. Stephens, 1914-1916. 
W. F. Henninger, 1917. 
Myron H. Swenk, 1918-1919. 
R. M. Strong, 1920-1921. 


OFFICERS OF THE WILSON ORNITHOLOGICAL CLUB 


PRESIDENT 


Thos. L. Hankinson, 1922-1923. 
Albert F. Ganier, 1924-1926. 
Lynds Jones, 1927-1929. 

J. W. Stack, 1930-1931. 

J. M. Shaver, 1932-1934. 
Josselyn Van Tyne, 1935-1937. 


Mrs. Margaret Morse Nice, 1938-1939. 


Lawrence E. Hicks, 1940-1941. 
George Miksch Sutton, 1942-1943. 
S. Charles Kendeigh, 1943-1945. 
George Miksch Sutton, 1946-1947 


Olin Sewall Pettingill, Jr., 1948- 


First VicE PRESIDENT 


C. C. Maxfield, 1893, 

R. M. Strong, 1894. 

Ned Hollister, 1895-1903. 
W. L. Dawson, 1904-1905. 
Rk. L. Baird, 1906-1908. 

W. E. Saunders, 1909-1911. 
B. H. Swales, 1912-1913. 
Geo. L. Fordyce, 1914-1919, 
H. C. Oberholser, 1920-1921. 
Dayton Stoner, 1922-1923. 
Wm. I. Lyon, 1924 


Thos. H. Whitney, 1925-1928. 
George Miksch Sutton, 1929-1931. 
Edwin L. Moseley, 1932. 

Josselyn Van Tyne, 1933-1934. 
Alfred M. Bailey, 1935-1936. 
Mrs. Margaret M. Nice, 1937. 
Lawrence E. Hicks, 1938-1939. 
George Miksch Sutton, 1940-1941. 
S. Charles Kendeigh, 1942-1943. 
Olin S. Pettingill, Jr., 1944-1947 
Maurice Brooks, 1948- 


SECOND VICE PRESIDENT 


Josselyn Van Tyne, 1932. 
Alfred M. Bailey, 1933-1934. 


Mrs. Margaret M. Nice, 1935-1936. 


Lawrence E. Hicks, 1937. 
George Miksch Sutton, 1938-1939, 


Lynds Jones, 1888-1889. 

J. Warren Jacobs, 1890-1891. 
Willard N. Clute, 1892. 

J. Warren Jacobs, 1893. 

Wm. B. Caulk, 1894. 

J. E. Dickinson, 1895-1897. 
W. L. Dawson, 1898-1901. 
John W. Daniel, Jr., 1902-1905. 
Frank L. Burns, 1906. 

Benj. T. Gault, 1907-1911. 
C. W. G. Eifrig, 1912-1913. 


S. Charles Kendeigh, 1940-1941. 
Olin S. Pettingill, Jr., 1942-1943. 
Harrison F. Lewis, 1944-1946. 
Maurice Brooks, 1947. 

W. J. Breckenridge, 1948- 


SECRETARY 


Orpheus M. Schantz, 1914 
Thos. L. Hankinson, 1915-1916. 
G. A. Abbott, 1917. 

Albert F. Ganier, 1918-1922. 
Gordon Wilson, 1923-1925. 
Howard K. Gloyd, 1926-1928. 
Jesse M. Shaver, 1929-1931. 
Lawrence E. Hicks, 1932-1936. 
Olin S. Pettingill, Jr., 1937-1941. 
Maurice Brooks, 1942-1946. 
James B. Young, 1947-1948. 


Harold F. Mayfield, 1948- 


R. M. Strong, 1892-1893. 
Lynds Jones, 1894-1901. 

IF. L. Burns, 1902-1905. 

B. H. Swales, 1906-1908. 

W. F. Henninger, 1909-1913. 
P. B. Cottin, 1914-1916. 
Frank M. Phelps, 1917-1919. 
Geo. L. Fordyce, 1920-1922. 


A 
gr 
Lynds Jones, 1892-1900. 
Frank L. Burns, 1901. 
Lynds Jones, 1902-1924. 


TREASURER 


EDITOR 
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Wm. I. Lyon, 1923. 

Ben. J. Blincoe, 1924-1926. 

J. W. Stack, 1927-1929. 

W. M. Rosene, 1930-1935. 

S. E. Perkins, III, 1936-1938. 
Gustav Swanson, 1939-1942. 
Milton B. Trautman, 1943-1945. 
Burt L. Monroe, 1946- 


T. C. Stephens, 1925-1938. 
Josselyn Van Tyne, 1939-1948. 
David E. Davis, 1949- 
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1949 1949-S0 
Dean Amadon Hustace H. Poor 
Lincoln V. Domm George Mikach Sutton 
George Lowery Gustav Swanson 
Margaret M, Nice William C. Vaughan 
Eugene P, Odum William Vogt 

Eprror oF Taz Wirsow BuLierin 
DAVID E. DAVIS 
615 N. Wolfe St. 
Baltimore 5, Md. 
Assistant Eprror 
C. HAVEN KOLB, JR. 


RECOMMENDATIONS FOR PREPARATION OF MANUSCRIPTS 


Manuscripts should be typed on one side of white paper of good quality with title and 
author’s name written on a separate sheet. Everything should be double-spaced and each 
table should be typed on a separate sheet. Figures, not words, should be used for all numbers 
(except at the beginning of a sentence). Sex ratios should be calculated as % males. Express 
data in quantitative and tabular form, wherever possible, and when giving averages, also give 
the standard deviation. The technical names of the A.O.U. Check List (4th edition), as 
corrected in the supplements, should be used. Unless specimens have actually been identified 
to subspecies, only the specific name should be used. Whenever possible a reference for 
technical names of plants should be listed. Literature should be listed at the end of the article 
in accordance with the style in previous issues. All articles should have a summary that gives 
the data in brief form. Authors should avoid footnotes, vernacular phrases, and the use of 
nouns as adjectives. Illustrations should have good contrast. Printing on charts and maps 
must be large enough to permit reduction. Cuts of figures will be destroyed unless author 
requests their return on the reprint order form. 








